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Myocardial Infarction 


with Severe Shock: 


Ledlielione of Movialig * _in cofrecting the state of shock we have enabled cer- 


tain patients to recover from the initial episode, which 
otherwise gave every indication of culminating in death.’””! 


Levophed infusion causes a striking rise in oxygen tension in areas of myocardial 
ischemia produced by coronary obstruction.? “It is therefore reasonable to suppose 
that the restoration of arterial pressure to a level consistent with an adequate 
coronary flow must limit the size of the infarct, save healthy myocardium, shorten 
the period of shock, and lessen the likelihood of congestive failure at a later date.’”’* 


“Severe cardiogenic shock demands 
therapy...the most efficacious meth- 
od of treatment now available is use 
of vasopressor drugs.”4 “Current 


usage favors nor-epinephrine.’’> ® 
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Kodak reports to laboratories on: 


keeping tabs on tocopherol...an old technique for color photomicrography of 
colorless objects...a movie projector that brightens up at sound speed 


996 on E 
One of the services we talk 
about in the bold type at the 
bottom of this page ts the com- 
pilation of annotated bibhiog- 
raphies of vitamin fb, a task we 
assume by virtue of Our post- 
tion as supplier of that vitamin 
to the pharmaceutical and feed 
industries. The new Volume 
covering only °52, °53, 
most of “54, abstracts 996 sci- 
entific Communications, Tt ts 
utterly dispassionate, advgne- 
ing NO proposition other than 
that vitamin b occupies the at- 
tention of a great many chem- 
ical, physiological, and clinical 
investigators the world around 
The more the merrier, Dr Norns 
Embree, Director of Research, Disul 
lation Products Industries (Diviston of 
Fastman Kodak Company), Rochester 
always prepared ta con 
sider requests from professtanally qual 
for experunental 
quantities of d-alpha tocopherol or its 
derivatives, that wanted ty a 


copy of Volume his secretary will 
seo lou 


Quekett, 1897 


Dental chap came in with a 
live hamster for help in photo- 
graphing its molars, and when 
that was done, he asked what's 
new in photomicrography. We 
told him about Julius Rhein- 
berg’s papers in the Journal of 
the Quekeut Microscopical Club 
for Apriland November, 1897 
Some beautiful Pktachrome 
photomicrographs of tooth 
structure have come out of 
this 

Wratten-Rheinberg is an 
adaptation of dark-teld) mi- 
croscope illumination to imntro- 
duce color differentiation in 
colorless objects by means of 
light rather than stains. [tts 
accomplished by microscope 
substage filters obtainable at 
allot $3.75 each from a Kodak 
dealer, who can order in Aodak 
Wratten Rheimbere Differential 
Color Filters even though he 
hasn't heard of them before 

Seven of them are central 
disk-stops, which consist re- 
spectively of a blue (No. 49), 
green (No. 63), red 70), 
purple 48), greenish-blue 


This is one of a series of reports on the many products and services 
with which the Eastman Kodak Company and its divisions 
are... serving laboratories everywhere 


(No. 45A), black (Neutral 
Density 4), or white matte 
(thin paper) 1S-mm center ina 
thin 33-mm glass disk. Four of 
them are peripheral ring-stops 
with clear 15-mm centers sur- 
rounded by 9-mm-wide rings 
of red (No. 29), blue-green 
(No. 64), orange (No. 21), or 
blue (No. 38A). A central and 
a peripheral disk-stop are 
placed in tandem tn the filter 
ring of the regular substage 
condenser, which focused 
on the object. If the adjust- 
ment is such that the central 


disk just filly the aperture of 
the objective while the periph- 
eral zone provides light for 
the object to refract, then one 
sees things like a red parame- 
cium swimming green 
pool, or vice versa as fancy 
and yood seeing may dictate, 
Of course, this doesn’t: work 
with high-powered objectives 
that take all the avatlable aper- 
ture of the condenser to fill 
them, in which case you had 
better look into phase micros- 
copy after all. 

There ts One more string to 
the Wratten-Rheinberg bow, 
however the luxury model 
Sector Stop tor $9.56. 1s a 
penpheral, with alternate 90 
sectors of red and blue. Used 
with the black central disk- 
stop and lined up with a trans- 
versely striated Object: like a 
textile, it can make warp red 
and woot blue 

Slow though the Wratten- 
Rheinberg technique may be 
IN Zaining Momentum, we look 
forward to the avalanche. 

Questions about wo should to 


Fastman Kodak Company, Medical 
Division, Rochester 


Invention 

Unless you are getung a pro- 
jector for personal movies 
only, iUs a pity not to get a 
sound projector so that: you 
can take advantage of the 
wealth of sound-and-color 
films available today from all 
sorts of sources on all sorts of 
subjects. It used to be that pro- 
jectors capable of showing 
both silent and sound 
movies would waste 40°, of 
their light at the 24-frames- 
per-second sound speed. At 
the standard 16-frames-per- 
second speed of 16mm silent 
movies, three interruptions of 
the light per cycle are required 
in order to exceed the critical 
frequency of 40 at which, un- 
der the average brightness and 
visual field in projection situa- 
tions, the perception of flicker 
vanishes. But at 24 frames/sec. 
two interruptions of the shorter 
cycle achieve the same rate. 
The third blade of the shutter 
then does nothing but waste 
light that the projector might 
well use in fighting the high 
natural light levels so ygener- 
ously provided by modern 
architectural design. 

Now we have come along 
with three-bladed shutter 
which, thanks to centrifugal 
force, presents two blades 
when and only when whirling 
at sound speed. “Greatest in- 
vention since the stem-winding 
watch,” one of our younger 
and more enthusiastic ad men 
proclaims it, 

Called the Super-40 Shatter, it ty 
one of the features that make the three 
new models of Kodascope Pageant 
Sound Projectors the best movie pro- 
jection buys which vour Kodak Audto- 
Visual Dealer can show you bastman 
Kodak Company, Cine-Kodak Dt 


viston, Rochester 4 NOY put you 
in touch with hom tf vou like 


Prices quoted are 
to chances 
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GEORGE BLUMER San Marino, California 


REMINISCENCES OF AN OLD-TIME DOCTOR 


Quick, thy tablets, memory 
Matthew Arnold 


MEDICARE. EDUCATION IN. FEE GAY NINE RIES 
early in June ISSO the writer entered Cooper Medical College, San 
Francisco, now the Medical Department of Stantord University. Prior to 
his admission he had, under the tutelage of a friend, Dr. Charles Pemberton 
Murray, a graduate of Columbia's College of Physicians and Surgeons, 
been quizzed twice a week for about a year on assigned readings frou 
Grav’s Anatomy and Dalton’s Physiology, at that tume standard texts. THe 
was therefore better prepared than most entering students, and that may 
have been the reason why Dean Henry Gibbons, Jr. permitted hin to enter 
at the age of seventeen, though the college catalogue definitely stated that 
no one under the age of eighteen would be allowed to matriculate, 

The course at Cooper Medical College, as was then the case in many 


American medical schools, extended over three years and, on account of 


the pecuhar stmmer chmate of San Francisco with its morning high fog 


and its afternoon cool breezes permitting dissection all through the summer, 
began early in June and ended in December, Third year students had to 
take also a soning term of three or four months preceding the regular sum 
mer term. Very few of the students were college graduates, most of them 
entered on dugh school diplomas, though they could be admitted atter an 
examination conducted by the college authorities. On this account the range 
inage between the youngest and oldest students was usually much preater 
than at present. Occasionally students in their forties or even their fifties, 
who had decided to study medieme comparatively Tate i dite or who per- 
haps had spent years saving enough cash to pay for them medical educa 
tion, Were mixed in with much younger men, The college was co-educational 
and inomy class of about forty there were two women 

The methods of instruction were largely didactic, though the college 
controled medical, surgical, and obstetrical wards in the City and County 
Hospital out in the Potrero (more than an hour's ride on streetcars trom 


* Formerly Slade Ely Professor of Medteme, Yale University School oat 
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the Medical School) and also had its own Dispensary in the modern Medi 
cal School buildings The only real laboratory courses were dissection and a 
course in cluucal chemistry given by Professor Jolinson, a rubicund and 
humorous individual and a good teacher who trained us mainly in- the 
chemistry of urine. [recall that prior to lis final examination he announced 
“anyone who spells pus with two esses will be plucked.” 


Anatomy, as was common then in most American medical schools, was 
taught by a surgeon, for this was before the days of full-time preclinical 
teachers mm most of them, Dr. Plummer, the professor, was a large, bearded 
man, With a sense of humor who, judging from his lectures, knew Gray's 
Anatomy by heart. [is talks were given in a large amphitheatre, and when 
an occasional student fell asleep during his discourse he stopped abruptly 
and recited an appropriate poem, the opening words of which were “Oh 
sleep.” Dissection was under Dr. Charles Farnum, widely read in anatomy 
and greatly respected by the students. The dissecting material was well 
prepared and students paid so much for each “part.” leach cadaver was 
divided into two uppers, two lowers, and the head. [think the dissection of 
the head wassshared by two students and [ remember one female cadaver 
who had so many gold filled teeth that the students who owned the head 
removed them and sold the gold for enough to pay for it. We had a good 
many Polynesian cadavers, many of them men of magnificent physique, and 
I suspect that they had been sailors who died in charity hospitals in San 
Francisco and who were turned over to the Medical School because they 
were unclaimed, 

We had lectures on histology from Dr. Joseph Wythe, a very short and 
kindly ex-minister who had gone into medicine. In the lecture hall most 
commonly used, the lecturers spoke from a long platform which stretched 
across the back of the hall. Upon this was a long, flat-topped table on which 
a movable stand for notes could be placed. After Dr. Wythe’s lectures a 
row of microscopes was placed on this and the class moved along in Indian 
file peering into each microscope for a minute or so at stained) sections 
which illustrated the subject of the lecture. | was accustomed to looking 
through a microscope as my father owned one, but | wondered how much 
some of the class absorbed from this exercise. 

Strangely enough phystology was taught by a yenito-urinary surgeon, 
C.N. Ellinwood, a former pupil of the famous American-born Phillippe 
Ricord, who practised as a specialist in venereal diseases in Paris during 
most of his professional career, The instruction was purely didactic as there 
was no physiological laboratory and the chief impression of the lectures 
which | carried away was the constant repetition of the word metabolism 
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Which Dr. Eethnwood loved to roll out sonorously. The doctor also directed 
the ¥enereal clinic in the Dispensary and it was a sight to see him: pass a 
metal sound with one hand after he had imserted at imte the meatus; he was 
dexterity personified. 

Physiological chenustry and pharmacology were not at that time taught 
at Cooper Medical, College. What little chenustry we got was from Profes- 
sor fJolinson’s course already mentioned. We doubtless absorbed some 
pharmacology from the lectures of Professor Charles Steele, the Professor 
of therapeutics, a kindly and handsome gentleman, medium sized and 
dark, and a good lecturer, 


Pathology was taught by Dr. Albert Abranis ina room off the College 
Museum, his lectures being based on museum specimens which were tempo 
rarily removed from the cases to serve as illustrations for his discourses, 
Abrams was a brilliant young man, a graduate of the University of PHeidel- 
berg, and an excellent lecturer. Later in life he developed certain mental 
quirks Which will be deseribed in the section on the mterne years. 

There was no course in bacteriology and the only experience with that 
subject that [T acquired, along with a section of the class, occurred by 
chance. We were leaving the French Hospital one day when a young: sur 
geon, Dudley Tait, who had recently returned from study in Paris, met us 
near the exit and showed us a culture of the anthrax bacillus from a patient 
then in the hospital with a mahypnant carbunele. 

training in physical diaqnosis was practical and was supervised by 
Dr. George W. Fuller. The exercises were condueted’in Dispensary rooms 
not in use, and the men in the class stripped to the waist and practised on 
each other. We obtained further practice on our patients im the medical 
wards of the City and County Hospital. 

In the climeal branches the formal course in medicine was given by an 
Ienglishinay, Dr S. O. Potter who, despite shyht impediment in 
speech, presented his subject clearly and sucemetly. Ele was the author of 
an excellent textbook on therapeutics. In clinical medicine we were lucky to 
have as a teacher Joseph Oakland Hirschfelder, avhose middle name was 


bestowed on him) because he was the first white ehild born in the city of 


Oakland. He was a graduate of the University of Leapziysand his clinies 


were given at the bedside in the medical ward of the City: and County 
Hospital, the students sitting in a semnemrcle around the bed of the patient 
used as a text. Furthermore, each semor student was assigned a ward bed 
and was required to take the history of each patient occupying it and to 
make progress notes. [happened to have a patient with chrome disease, a 


man with tabes dorsalis and a thoracic aneurysm, and he was not moved all 
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through the teaching period. There were few American medical schools at 
that time in which the students enjoyed such opportunities, 

In surgery the formal lectures were given by Dr. Levi Cooper Lane, 
President of the College and nephew of its founder, Ehas Cooper. He was 
a learned Missourian who was said to enjoy reading books in the original 
Latin and who himself wrote a textbook on surgery. His lectures were in- 
structive and well delivered and he used to have small sections of the class 
yo down to his office to witness minor operations on ambulatory patients, 
The subject of the first operation which [saw him perform was a woman 
with an epithehoma of the skin of the neck. Dr. Lane removed very 
rapidly, without an anesthetic, with a forceps and a few smips of a pair of 
curved scissors. The woman stood it ike a Trojan, but Thad to make a 
hasty exatointo the open air. However, after this one experience | had no 
further trouble watching operations, of which we saw many major ones in 
the surgical amphitheater at the City and County Hospital. At these opera- 
tions most of the surgeons used aseptic precautions although there were 
one or two among the older men who did not beheve in Laister’s principles. 
I recall seeing such a surgeon do a major operation for abscess of the liver 
nan ancient Prince Albert coat hberally spotted with dried blood and pus. 

The Dispensary clintes surgery were particularly stimulating on 
account of an unusually acute teacher, “Johnny” Morse. As a junior stu 
dent | wandered into the Surgical Clinic one day and saw him call up the 
semors one by one to pass judgment on a small round tumor on a man’s 
forehead. Most of them diagnosed lipoma or fibroma. Finally Dr. Morse 
turned to the patient and said, “when were you shot?” The man replied 
that he had been duck shooting with a careless friend, one of whose scat- 
tered pellets struck him on the forehead. Dr. Morse had noticed a tiny sear 
over the supposed tumor and from that and the size of the little mass had 
made the diagnosts 

In obstetrics Henry Gibbons, Jr, the Dean and a courtly gentleman, gave 
the formal lectures at the college. The students had no practical experience 
before graduation. Instruction in gynecology was given by Clinton Cushing, 
a ducid lecturer who always appeared inca full-dress suit with tails and a 
white tle: Fle used to invite small groups of senior students to witness his 
operations at the French was meticulous im tis technique, 
which was the rigid asepsis of the surgeon Lawson Tait) rather 
than the orginal Lasterian method, 

The lectures inv pediatrics were given by an attractive, sandy-haired, 
young doctor not many years out of medieal school, William Fitch Cheney. 
He was an excellent teacher and a yreat favorite of the students. 
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The teacher in the specialtics who made the greatest impression on me 
was Adolf Barkan, an ophthalmologist and otologist tramed in Vienna. be 
had a fine personality, marked teaching abihty, and a profound knowledge 
of tis subject. Po reeall going one morning inte his clime with a bad cold 
and asking one of the assistants, on the advice of one of my chums, to swab 
out my nose with a solution of a new drug, cocame. A strong: solution miuist 
have been used for my friend and [set out for the City and County Phos 
pital on the streetear and 1, not usually very loquacious, nearly talked im 
to death. T have a vivid recollection of the profound mental depreSion 
Which ensued when the effects of the drug: wore off and Po was never 
tempted to try it again. 

Our only experience with psychiatry was a day at the State Hospital for 
the Insane at Stockton. The class took a stern wheeler up the river the 
night before, arriving at Stockton early the next morning. At the hospital 


Dr. Hoisholt spent most of the day presenting: patients who suffered trom 


fecblemindedness, epilepsy, and the different forms of msamity. Pwo groups 


of patients made a great impression on me: (ry A number of cretins, and 
(iy among the epilepties a young man wath so-called cursive epilepsy. 
When he had an attack he ran for the nearest horse, jumped on its back, 
and rode top speed until the attack subsided. have lived on a 
ranch, perhaps a cattle ranch, to be able to go through this performance, 
It was evidently cursive epilepsy wild western style 

should say that, everything considered, the medical education we 
received at Cooper Medical College was sound so far as it went, but at 
that time at naturally did not include preliminary tramung chemistry, 
Inclogy, and physics of the type now required for entrance to a medical 
school. It is only fair to state that we did have among: our teachers many 
with the stimulating personality whieh as so essential to suceessful 
education, 


THE INTERNE YEARS 


The love of Medicine makes the scientist, the love of the patient makes the 
physieran 


brench saying quoted by Archibald) 
When graduated with my class December 1&9] 
certificate with the assurance that | would get my diploma when P reached 
the age of twenty-one. Po was also appemted an externe at the City and 
County Hospital, beginning January 1, 1892, but a man who had received 
an interne appointment having dropped out within a few weeks, was 


appointed interne in his place. The service was a rotating: one, as was usual 
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at that time, and — began in the Medical Service of which Joseph () 
Hirschfelder was Chief. We took histories of the patients im the beds 
assigned to us, and Dr. Hirschfelder made datly rounds and discussed each 
ease though | do not recall that he actually dictated notes. However, we 
got a great deal of information out of his discussions, founded on Jong 
experience and extensive study of the literature, especially of medical jour- 
nals published in english and German. 

About the only laboratory work done at that time was urine examination, 
chemical tests for albumen and sugar, and microscopic tests for casts, ete, 
etc. We had very interesting: patients with all sorts of diseases both acute 
and chronic, There were patients of many nationalities, for San Francisco 
in those days had a large French colony, an extensive Chinatown, and, as 
an umMportant seaport, men of all nations were apt to show up though there 
was a Marine Hospital for sailors which probably was often overcrowded. 
do not reeall any isolation ward in the old wooden City and County 
Hospital of 1802, but there was a so-called Pest House in the Potrero 
Hills about a mile or so from the main hospital and for some time it was 
one of my duties to walk over there once a week and dress those lepers who 
had open sores. There were about 30 lepers over there, most of them with 
the tubercular form of the disease, though [ remember one young girl, a 
Scandinavian, who had the anesthetic type. This experience stood me in 
good stead, for years later in New Haven [ recognized four or five cases of 
leprosy, one of them in a man who worked in a restaurant, another in a 
Spanish War veteran who had been in the Philippines. 

At one time when Albert Abrams was substituting for Dr. Hirschfelder, 
Frank Griffin, Frank Fischer, and myself were making rounds with him. 
We came to the bedside of a German patient who could speak no English. 
Dr. Abrams remarked that he thought hypnosis might benefit the man and 
that he would hypnotize him and tell him that a book on the bedside table 
was anapple and that he was to take a bite out of it. He proceeded to make 
some passes over the man and then told him in German that the book was 
an apple and to take a bite. The man rather sheepishly picked up the book 
and took a half hearted bite. After Abrams left, Hischer, a good 
German scholar, told us that Abrams had said “essen Sie das Buch” not 
“Essen Sie der Apfel’ The later history of Abrams, with his fake diag 
nostic machines, is still well known to many of the profession. Indeed, 


some quacks are still advertising and using machines which closely imitate 
it. 


In the men’s surgical ward there were no women nurses, only a 


‘ 


‘dresser, Jack Campbell, a friendly and kindly soul. In the winter time a 
lot of hoboes with badly infected legs turned up in order to get free lodging 


a 
We 
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~ 


during the rauiy season. They were often so lousy that Jack took them inte 


a the bathroom: at the far end of the ward and turned the hose on them. It 


was rumored that many of them produced the infection by scrubbing their 


leg with a brick contamunated with horse manure. They conmonty had a 
severe and serious deep cellulitis needing multiple incisions. Some of them 


died of sepsis. We called these legs “whiskey legs.” and no doubt many of 
these patients were chronic aleoholics. Dr. Stanley Stillman, an excellent 


surgeon, Was our iistructor, Pre taught us how to prepare patients for 


operations, at which we assisted tim, and we picked up many valuable 


ponts from dim. Phe service was an active one and covered all types of 
surgical disease, both traumatic and pathological In the women’s ward 
swere. of course, Women nurses. | recall going in there one day to take 


( 
the history of an old Prish woman. She looked me over and said, “Who are 


vou? |} want to see the doctor.” 


The obstetrical experience was hnuted. do not think either of the 
regidar schools, Cooper and Toland, or the Homeopathic School controlled 
the ward. Internes were assigned there for a period of two or three weeks 
and attended the patients who were delivered during their period of service, 
The Hospital had one experienced, permanent resident physician, Dr. 
Arthur Mays, and he could be called on for help af needed. T remember that 
he was strongly opposed to what he called “meddlesome nuidwifery.” 
Luckily no compheated case 

The internes’ quarters in the hospital were comfortable. Frank Griffin, 
Dick Gibson, and To had a very large room with three single beds in the 
Administration Section. There was a billiard table in an adjacent room: and 
there was a good tennis court on the hospital grounds. The food was good, 
well cooked and appetizing, but rather monotonous. Mutton bemp very 
cheap, we had at almost every day. We had plenty of milk. On Christmas 
Day the pharmacist brewed a nulk punch as an aceessory to the main meal 
that had quite a kick to at. Relations between the internes from the differ- 
ent schools were amicable though we had no formal social or medieal 
meetings. Tt was a satisfactory year in most ways and returned 
January 1, 1893, well satistied with the experience 

When Tf reached home Pf found that my father had been corresponding 
with my cousin, Dr. G. Alder Blumer, then Superintendent of the State 
Hospital for the Insane at Utica, New York. As Eo was still nearly three 


months short of 21 years of age, he had sugyested that [ be sent to Balti- 


more since the Johns Hopkins Hospital had graduate courses beyinning 
early in the year and lasting until May Ist. The Superintendent of the 


Hospital, Dr. Henry Mills Hard, formerly a psychiatrist, was an old friend 
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of my cousin. So some time in date January or early February | arrived in 


Baltimore and yot lodgings within two or three blocks of the Hopkins 
Hospital. There was thus a diatus of about four months between my first 
and second interneships. During this period [took the yraduate courses in 
pathology and bacteriology. 

Onee my friend Dr. Murray said during our quiz sessions that at | ever 
yot a chance to work with Wailham Pf. Welch, PE should not fail to grasp it 
The graduate course in pathology at Hopkins was naturally under hin as 
he was Professor of Pathology. There were, 1 think, three afternoon ses- 
sions a week; first a lecture, sometimes given by Dr. Welch, sometimes by 
his associate, Dr. Simon Plexner, and sometimes by the Fellow im Pathol- 
ogy, Llewellys Barker. This was followed by a study of sections stained 
with hemotoxylin and eosin which were handed out already cut but were 
stammed hy the students themselves, These sections dlustrated the yeet of 
the lecture, The two assistants did elbow teaching while the students were 
tudying the speemens, helping them to identify lesions concerning which 
they were im doubt. As is well known, Dr. Simon Plexner subsequently 
became Professor of Pathology at the University of Pennsylvama and 
finally Direetor of the Rockefeller Institute for Medical Research, and Dr 
Barker became Professor of Anatomy at the University of Chicago and 
finally returned to Hopkins as a Professor of Medicine. Needless to say, all 
were pood lecturers and thoroughly grounded in the subject. The students, 
each with a meroscope, sat on stools ranged along laboratory tables. Next 
tome on the left was a lanky, sandy-haired doctor in the unitorm: of the 
Army Medical Corps. spoke to him the first day and imimediately 
covered from tis accent that he was longlish. His name was James Carroll 
and he later became famous with Drs. Reed, Lazear, and Agramonte as one 
of the group, the Men in White, who studied yellow fever im Cuba. Dr. 
Walter Reed also happened to be working with Dr. Weleh at this tine. THe 
was domp an arhert on the liver lesions of typhoid fever, which disease was 
then very prevalent allover the country and one of the scourges of armies. 
In fact, there were quite afew Army doctors studying pathology or bactert 
ology, for the menain the Army Medical Corps had to pass an esaniunation 
before bemy advanced in rank, 

The course bacteriology occurred on alternate afternoons 
patholopy and was given by Dr. George PhP. Nuttall, who soon, however, 
left to take a position in Cambridge University, England, and si 
ceeded by Dr. Meade Bolton, a yemal southern gentleman. course, 
too, Was a practical one. The students were taught to make, standardize, 


and sterilize their own media and were given cultures of the common bac 
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teria, beginning: with harmless saprophytes and ending wath the eonimion 
parasites then known. These they had to stam with appropriate dyes, im 
cluding stain, and they also had to study their growth on the 
common media then in use: bouillon, gelatin, agar, and potato. They were 
taught how to mocnlate rabbits and guinea pigs. Since PE had had neither 
laboratory pathology nor bacteriology in medical school, | protited greatly 
by both courses which were accompamed by readings trom: standard text 
books on the subjects. 

As both pathology and bacteriology were given an the afternoon, the 
mornings were free and [ filled in this time working in the Surgical Dis- 
pensary under Jolin MoE. Pinney and John Hobach. Dro Finney was Dr. 
Halsted’s chief assistant and took his place in the hospital when “the Pre 
fessor” was away. He was an old football plaver, Princeton and Harvard, 
for in those days Harvard Medical students could) play the varsity 
team. He was also a fine surgeon, kindly and considerate to lis patients and 
to his staff. remember one of his quotations from his old Harvard Medical 
School teacher, Jolin “No examination as complete without a 
sound in the bladder and a finger i the Jolin was a sur 
geon to the Pennsvivania Raalroad and a competent and kindly doctor, Pe 


told us that the railroad stil required that all diagnoses be written a Dati 


The work in the Surgical Dispensary was of course minor surgery but ait 


gave aninsight mite the methods and techmique then use on Dr. Plalsted’s 
service, We were required to take careful histories and to record pliysieal 
findings, and the under two experienced surpeons was 
valuable. 

Toward the end of the graduate course Professor WS. Plalsted, head of 
the Department of Surgery, sent for me and asked me af would like to 
jomn his interne statf fora vear beginning May 1, 18903. While Thad neo iteh 
to become a surgeon, vlads accepted tis mivitation. The Johns Popkin 
Medical School did not start until the fall of T8O3 and ait was necessary to 
pick up internes here and there until the time when the Hopkins Medial 
School began turning out its own graduates in Tt happenéd that in 
May 1893 the entire jum tt the surgieal department changed. The 
resident Whi Wai the only salamed oman, wa Jo eph Colt 
Bloodgood, “Bloodelot” to the staff. He was a graduate of the University 
of Pennsyivania who had formerly been on the junior surgieal staff and wa 
returning after study in The mternes were Berwick Bruce Lanier, 
a nephew of the Southern poet, Chauncey Pelton Snuth, also a 
vanla graduate, from Butfalo, New York, and miuyself. After they had pot 


to know us, the nurses micknamed us “the World, the Flesh, and the Devil,” 
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though T never knew which was which. We each had charge of a ward, or 
part of one, for there was one mixed Medical and Surgical Ward, D. Our 
duties were to take histories, make physical examinations, and enter a diay- 
nosis on the record — we didn't call them “impressions” then. When the 
Professor, as Dr. Halsted was called, wished to make early rounds, we 
accompanied lum and noted any of his observations on the patient's his- 
tones. In addition, we had other duties in the operating: room, the aceident 
room, and the pathological laboratory. In the operating room T spent six 
months as anesthetist, for this was before the days of specialization in 
anesthesia. The apparatus was rudimentary: a cone made out of an ordi 
nary huckaback towel contammy between its layers some stiff paper to 
prevent it from: collapsing. In the apex of the cone, which fitted over the 
patient’s nose and mouth, was a wad of absorbent cotton, and the etherizer 
had an ordinary ether can whose metalcovered top had been punctured so 
that it allowed the escape of the ether drop by drop. The patient was told to 
breathe deeply and ether was added a fev drops ata time as needed. There 
were lepends regarding a former eccentric etherizer who always tucked a 
pernosteal clevator iito dis blue denim overalls to pry open the patient's 
jaws if they became set and who sometimes pried out a few teeth. Dr, 
Halsted always watched the reaction of the patient to the anesthetic very 
carefully, Tt was rumored that one morning the eccentric etherizer was 
giving the anesthetic and gazing round the room. The patient was not 
breathing well. Dr. Halsted as said to have asked the anesthetist: “Has the 
patient stopped breathing, doctor 2” The anesthetist replied “Not quite, sir, 
hot quite,” to which remark Dr. Halsted, who never raised his voice in 
anger, rephed inicy tones: “The doctor is sarcastic this morning.” 

After six months of etherizing [owas promoted to the job of handing 
instruments to the operator, who would usually say ina low voice: “Clamp,” 
“ligature,” “needle,” or whatever he happened to need. The instruments 
were kept inca darge glass dish contaming a solution of carbolic acid and 
the man who handed instruments had therefore to wear rubber gloves to 
protect his skin. This was before Dr. Halsted introduced the use of rubber 
yloves for all the operating team, nor do T reeall that they wore masks or 
white caps. All members of the operating team except the anesthetist wore 
short-sleeved white shirts and white trousers which were donned before 
and discarded after operations were over for the morning. The preoperative 
technique consisted in thorough scrubbing of the hands wath green soap, 
Wumersion of the arms up to just above the elbows ina long glass dish of a 
saturated solution of permanganate of potash, decolorization ina saturated 


solution of oxahe acid, and finally soaking in a solution of bichloride of 
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mereury, | to 1000, for ten minutes. After that the team usually stood with 
their hands in the air until the field of operation had been rigidly cleaned 
and its vicinity had been covered with sterilized towels, No one of the team 
could touch anything that had not been steriized after this performance and 
I remember once, when handing instruments for Dr. Finney, that 1 dropped 
a pair of forceps and involuntarily started to bend over to pick them up, Dr, 
Finney quickly reminded me that they were no longer sterile and | left them 
to be picked up by a nurse who was not part of the team. You could always 
tell a surgeon who had gone through this technique by his black finger nails, 
presumably due to the action of the mereury on the sulphur in the nails. 
Dr. Halsted had no ilusions as to the sterilizing capacity of this technique, 
He knew perfectly well that the staphylococens albus, residing in the duets 
of the sweat and sebaceous glands was not destroyed, and vet during: my 
year on the surgical staff Tecan recall but one clean case in which a wound 
became infected, Of course the technique was tough on those of the surgical 
teams who had tender skins and it sometimes caused dermatitis. Even this 
might possibly have been due to an unusually virulent staphylococeus albus 
oran unusually susceptible patient. In later years reported as a bactert 
ologist a fatal case of sepsis due to this germ, 

The aceident room work at might fell to my lot, just why PF do not 
remember. | had to get up two or three nights a week and go down to the 
accident room in the Dispensary. [fa patient was suffering from something 
that T felt was serious, PE ealled up Joe Bloodgood on the telephone and he 
came down and decided what was to be done. Luckily | have always been 
a good sleeper and could drop off very quickly after Thad been up for an 
emergency, However, | did Jove fourteen pounds during the year but put at 


back in two weeks during a vacation in the Adirondacks 


After the morning operations were over and we had eaten lunch, Dr. 


Bloodgood and To repaired to the pathological laboratory to deseribe the 


specimens removed that morning. ually foe Bloodgood dictated a 
deseription which owrote ina book kept for that purpose. However, being 
resident surgeon, he was often called away to attend to emergencies and 
much of this work felln my shoulders. [prepared sections for hardening 
and later cut and stained them. deseription of the microscopic findings 
was entered in the book by either Dr. Bloodgood or myself. [tt was a most 
valuable training in surgical pathology and stood me in good stead in later 
years in Albany. 

The surgery at the Johns Hopkins Hospital was mostly pathologieal 
rather than traumatic. This was before the days of automobiles and the hos- 


yital was quite a distance from the center of Baltimore and from the rail 
| | 


| 


YALE JOURNAL OF BIOLOGY AND MEDICINE Volume 28, September 1955 


roads and the waterfront where severe accidents were likely to occur, The 
surgical internes saw a yreat deal of the diseases in which “the Professor” 
was especially terested: hernia, cancer of the breast, thyroid disease, and 
some diseases which were common among the population such as tubercu- 
lous cervical nodes, appendicitis, and various kinds of neoplasms. Dr. 
Halsted’s interest surgieal technique led in my time to experiments with 
various ductile metals which might be used as sutures in the place of silk 
thread, which he preferred to catgut. lexperimental work on the bactericidal 
effects of various metals was carried out by Meade Bolton. Ele would 


appear in the operating: room between operations with Petri dishes of 


medium mifected with staphylococer in the center of which was a di 
silver or copper or some other suitable metal [oan area of nongrowth 
appeared around the dise of metal, it obviously was bactericidal. The choice 
finally narrowed down to’ silver or copper, but the latter in practical tests, 
used as a fol over wounds, proved to be too corrosive and Dr. Halsted 
began using silver wire for continuous intracutaneous sutures and 
silver forlas a dressing immediately on the sutured wound. 

There were certain poimts im techniques upon which “the Professor” 
insisted: (1) rigid control of hemorrhage to avoid shock, (it) little 
trauma to tissue as was possible, and (iit) im suitable cases, healing under 
amoist blood clot. To comply with these requirements necessitated the use 


of many clamps, some of them the small “mosquito” type devised by 
Halsted himself, great care im tying off vessels to avoid including: too much 
tissue, and slow operation, Before studying out the technique Dr. Halsted 
had been a rapid operator, Some small vessels were not tied off but bleeding 
was controlled by torsion, 

of course, well known that Dr. originated the use of cocame 
for local anesthesia by intracutaneous myection and nerve block. The ex 
periments necessary to perfect the technique were done on himself, for at 
that time (TS885) cocaine was not known to be a habit-forming drug. Dr. 
Halsted. as as an Gi. Macallum’s Life, contracted the habit. He 
came to Baltimore and, aided by das old friend Witham PE Weleh. over 
came it. Eno spite of this there have been rumors that he did not conquer it. 
A vear’s observation of ime as one of his assistants led me to the conelu 
sion that at no did he show the slightest sign of drug habituation. 
Indeed, he was pertectly frank on one occasion when PE assisted hint alone 
in the Operating: a Minor Operation under cocame anesthesia on an 
old ventleman, As he myected the solution he said to the patient, “Now: this 
will not hurt you much, PE know for DP have done at seores of times on 


myself.” 
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My term of service with Dr. Halsted ended May 1, 1804, and before that 
time Dr. Osler, “the Chiet™ as the boys called him, had asked me to join his 
staff and do laboratory work, such as blood cultures and other bacteriologs 
cal tests. The regular house staff still did the routine examinations of blood, 
sputum, urine and feces, and gastrie-juice analysis. As a matter of fact, | 
always had some ward work too, for the laboratory work was not énough to 
keep me busy. William Sydney Thayer, a Harvard graduate and an out- 
standing chimeian, was the resident physician, He had studied 
and was trained in the modern methods of blood examination. He and John 
Hewetson were gathering material for their book on malarial fever which 
was published a few years later. We had many patients wath malaria on 
the wards, mainly from the region near Baltimore but occasionally: from 
more distant parts of the South. There was no quartan fever in the Chesa 
peake Bay area but we occasionally got cases from the deeper South. It was 
arule at that time that the blood of each malarial patient must be examined 
by the house officer responsible three or four times a day and a note on the 
findings at each examination had to be entered on the history. At that time 
the eosin and methylene blue stains of Wright and Plastings had not been 
introduced, and Ehrheh’s triacid stain, which we used tor routine blood 
work, Was not satisfactory for the demonstration of the plasmeodias Se we 
used unstamed films made by placing a coverglass ona drop of the patient's 
blood collected on a shde. [the glassware was meticulously clean, the blood 


spread casily, usually as a single layer of cells. Tt was not hard to detect 


the intracellular parasites of tertian or quartan malaria because they were 


pigmented, and the same was true of the extracellular eréscents and avoids 
of the estivo-autummal form. Phe youne, intracellular, estive autumnal 
parasites were much more difficult to detect, but we had a great deal of 
practice and became quite expert. Dro Thayer asked me to study. the 
changes inomalarial parasites im Jeeches, which did) for several months, 
A leech would be allowed to gorge itself on the blood of a patient with 
malaria, and T learned how gently to milk the leeches every day and vet a 
little blood for examination and observation of the plasmodia under the 
nucroseope. Phere is a brief note on this work im Thayer and Pewetson’s 
book. Dr. Thayer was a very keen saw him make a diagnosis of 
coronary thrombosis, confirmed by autopsy, as early ay 1896 0 long before 
the syndrome was first identified in TOTO. No doubt he got information on 
the diagnosis of coronary occlusion trom: Dr. Osler, for my friend Alvin 
Foord of Pasadena gave mea copy of a letter from George Dock, which 
showed that he, when on Osler’s staff, and Dr. Osler had recognized a case 


during life in but had never reported at. patient on the medical 
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service with gonorrheal septicemia and endocarditis [owas able to isolate 
the yonococeus from the blood during hfe by the method of Sittmann, and 
the finding: was confirmed at AUTOp Ss case was described by Dr 
Thayer and the des Medecine Ievperimentale for 
November [S895 and, far as we contd determine from oa study of the 


Wterature, was the first of the of the gonococens during 


hie from the blood of a patient with gonorrheal septicemia 


The other members of the medical staff beside Drs. Thayer and 
Hewetson were Arthur Oppenhenner, brillant young Pennsylvania 
vraduate who died an untimely death from rare compheation of typhoid 
fever, and two Canadian Vheodore Coleman and Christopher Carroll, 
the latter meknamed “Christuias” Carroll After Dr. Oppenhemier’s death, 
Crosby \Vhitmian, tramed Paris, jomed the group. Wei were a 
harmonious crew and pot along well together 

“The Chief was penerally acknowledged to be the leading of 
his time. The details of his Career ean be found in Harvey ¢ shines monu 
mental biography. He was a dark, medium sized man of Cornish descent, 
an indefativable worker, with a heen and somewhat puckish sense of humor, 
and anoiitense personal interest am his patients, his students, and his staff, 
He once remarked that human bemgs could be divided into the larks, whe 
did them best work early in the day, and the owls, who did their best work 
at myht. was a dark himself and planned his time most carefully. He was 
astickler for punctuality, at that time regarded as a virtue, and on the menu 
card of a dinner given to him betore a trip to Europe in 1903 was a quota 
tion from his own writings: “Promptness is the one quality ina physician 
necessary for success.” Most of us present at this dinner passed around our 
menus to be autographed by Dr. Oster and the other guests. On my menu* 
and probably on others, he signed “Edgerton Y. Davis, Jr.” and thereby 
hangs a tales During dis Montreal days the Chief had written a series of 
fetitious but often plausible reports under that pseudonym. He claimed that 
Ieyerton Yorick Davis, Jr. was a real person, a retired American Army 
surgeon, but before Dr. Osler lett Montreal to become a professor at the 
University of Pennsylvania, Davis was reported to have been drowned in 
the rapids of the Samt Lawrence River 

Working in Dr. Osler’s cline was an education not only in medicine but 
also an the psychology of handling patients. He was a learned man of great 
personal charm and he exemplitted a dictum: of Dro Francis Peabody : “The 


seeret of the care of the patient isan carmy for the patient.’ At that time 


* See illustration in Int) Med., 1949, &4, 39 
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there Was no separate pediatric service in the folins Plospatal and 
It Was a treat to see the Chief 


nee of the Children under his 


care. often greeted them wat 


hha smile and the remark: “Well! are you 


feeling mee and fat today 7" This handling of adults often took the form of 
some Whimsical remark at the beginning of lis first mterview which put 
the patient at case and showed that he was not a pompous “stuffed: shirt.” 
In his wards the beds were lugh enough so that an examiner could sit ona 
chair and gee tis knees under the frame. He never gave the apression of 
being hurned, but he always meisted that the interne in charge of a patient 
should have the histery completed when he made rounds, which began 
promptly at aa It was interesting to see the trail of anternes, students, 
and visting doctors who followed im as he led the procession, usually 
accompanied by lr. Thayer, along the corridors and through the entrances 
to the wards. can recall once a convalescent patient, wha was 
sitting outside of Ward Ton the sun roof of the corndor, call out, “They re 
offat the Gut, they're off at the Gut" the Gut no doubt bemy Guttenbery, 
then a favorite racetrack. In omaking rounds Dr. Oster would stop at each 
bed, for old patients often merely making a bret progress note. With new 
patients he usually sat at the bedside where he could examine the patient, 
listen to the history and Jaboratory reports, and then, carefully analyzing 
the findings, would dictate a note on the diagnosis and treatment. The 
prognosis was noff | think, discussed before the patient even im technical 
language. Some patients were ordered transterred to the surgieal or gryne 
cological services. We had oceastonal distinguished visitors on rounds and 
well remember when Dr. Klebs, co discoverer with Lofttler of the 


diphtheria bacillus, made rounds with us 


Dr. Osler was often described those 
“therapeutic nihilist,” but he was far frome that. He usually preseribed well- 


known and Jong-tried remedies im adequate doses. He seldom used com 


it 


binations of drags. This was long before the days of psychosomatie medi 
cine but no doubt much of the Chief's success Tay in his approach and att- 
tude toward his patients and their confidence im hum. He was a preat 
admirer of Caleb Hither Parry (1775-1822), “the distinguished old Bath 
pliysi lan” as he called hin, and one wonders Whether he had noted a du 
tum of Parry: “Ptas much more to know what sort of a patient 
has a disease, than what sort of disease a patient has.” 

The medical internes usually spent some tine workings in one of the 
Dispensary climes. worked in the Neurologncal Cline under Dr. Harry 
Thomas, an annable Baltrmore Quaker and a competent and well-trained 


neurologist. | received traimmy im the common neurological ailments. 
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The most stoking patient that T recall was a teen-age girl with progressive 
lipody trophy. 

Dor. Osler seldom mussed a chance to follow to the autopsy room any of 
lis patients who succumbed, thus following in the footsteps of the Guy's 
Hospital yroup—Bright, Addison, and Hodgkin. When an autopsy was 
held, it was the duty of one of his internes to record the notes dictated by 
the pathologist. This job often fell to me and was of great value not only 
because the findings were frequently imteresting and instructive, but also 
beeause in this way learned the autopsy routine. Most of the autopsies 
were done by Dr. Simon Plexner since Dr. Welch, with his multifarious 
activities, Was not always in the laboratory, When PT later became a member 
of Dr. Welch's staff, this training stood me in good stead. 

lended my year with Dr. Osler on May 1, 1895 with a feeling of deep 
satisfaction that Thad been given an opportunity to work with the master 
chmeian of that day. He was not only a great doctor but a great humanist 
with a wide knowledge of good literature and was himself a distinguished 


contributor of interesting essays, some of them nonmedical im scope. 


Ht. PATHOLOGY AND BACTERIOLOGY 


A conflict of citizens ina cell state, brought about by external forces 


Rudolt Virchow 


When my year with “the Chief was up, Dr. Welch, “Popsy” to the 
boys although he was a bachelor, asked me to jomn his staff as Assistant in 
Pathology ata small salary but with residence in the Johns Hopkins Hos 
pital which included board and Taundry, accepted his offer with alacrity 
for Thad already tasted his quality in the course in pathology and bacteri- 
ology which had taken in and had not forgotten Dro Murray's 
advice to Jump ata chance to work with Dr. Welch if it ever came my way 

William Tlenry Welch came of an old Laitehfield County, Connecticut 
family, many members of which went into medicine. Tle was of medinn 
height, melined to plumpness, was kindly and thoughtful, especially where 
hus staff was concerned, and had oan extraordinary mand, perhaps best 
described as eneyelopedic. In the hospital medical meetings he would get 
up to discuss a paper, often remarking that some well: known physician had 
written anointeresting article on the subject and citing not only his name 
but the vear and even the page of the journal in which the article appeared 
After the meetings, which were held in the Pfospital library, we sometimes 
cheeked up tis citations and seldom found him to be meorreet. Dr. Howard 


Kelly had given the hospital a number of engravings of celebrated physi 
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cians which hung in the resident's parlor and shall never forget) Dr. 
Welch giving an entirely impromptu talk on these pictures to the residents 


Which clearly showed that he was widely read in medical history. 


While Dr. Osler was a “lark,” Dr. Welch was an “owl.” He lived in 
lodgings on Charles Street and his working room was lined with books, 
while most of the chairs were piled high with medical magazines. Hle would 
work until 2 or 3 0'elock in the morning, sleep fairly late, and then go over 
to the Maryland Club, only a block or two away, for breakfast. He always 
wrote his letters in longhand and never acquired the habit of dictating them 
to a secretary. He was greatly interested in public health and other activ- 
ines outside of his regular work. He was for years a member of the 
Maryland Board of Health and was instrumental in helping to organize the 
Rockefeller Foundation for Medical Research, of which he was a trustee. 
He often made trips out into the country around Baltimore to make pesi- 
mortems on cases of any disease in which he was especially interested. At 
one time he was studying hog cholera and was informed of some deaths 
among the swine ona tarm near Baltimore and went down with his autopsy 
kit to examine them. It was summer, decidedly hot, and the dead animals 
were a trifle over-ripe. However, with the help of a colored farmhand, he 
autopsied one or two of the animals an unpleasant job as they were defi 
mitely putrified. Tle received no remuneration for this kind of work but this 
his colored helper did not know. After Dr. Welch had yone, the colored 
man is reported to have said to his employer: “My Gawd Massa George, 
what some folks will do fo money.” 

Because of his many outside activities there were times when Dr. Welch 
did not appear at the laboratory for several days, but when he was there 
he was always ready to call his younger assistants ito his room and show 
them any unusual specimens. To me the most memorable occasion was the 
time he showed me sections from a Jestion from the thigh of Grover Cleve- 
land, then President of the United States. Dr. Welch explained to me con- 
fidentially that several years before, President Cleveland had been secretly 
operated on for a mahynant growth of the yaw and that the question was 
Whether the mass from the thigh was a late metastasis from that growth 
After much study he decided that the section of tissue was not a sarcoma 
but merely granulation tissue. He reached this conelusion maimly because 
he noticed that the blood vessels ran parallel to one another and at right 
angles to the surface. Years Jater the story of the original operation came 
out ain the Saturday Ivening Post. 

One of my duties was to select from the museum and to prepare seetions 


of the material used in teaching the pathology course for the second-year 
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students of the Jolins Hopkins Medical School, One day | eut some sections 
of tissue from a jar labeled “epithelioma of the skin.” When f had studied 
them, for they had to be submutted to Dr. Welch or to Dr. Simon Flexner 
before they were chosen for the class, | found a most extraordinary picture 
Which was unable to interpret. took at to Dr. Welch who, seanning it 
under his microscope, said “That is a section of sponge.” Pe explained that 
before the days of skin grafting a patient from whom a surgeon had re- 
moved an extensive skin growth be deft with a large disfiguring 
wound. In order to facilitate healing the surgeon would graft a thin shee ot 
ordinary sponge to fillin the gap. Tas acted as a seaffolding for the re- 
yenerating tissue cells and made healing more rapid with less deformity. In 
this particular patient the cancer had reeurred and on its removal not only 
the yrowth but the sponge graft had been extirpated. 

Sane of Dr. Welch's friends in New York, notably Dr. Gall Wyhe, still 
sent him material removed at operation for diagnosis and, in addition, odd 
specimens were sent to dim frome various parts of the country. Tt usually 
fell to my lot to prepare, section, and stain this material and to leave it in 
Dr. Welch's room for examination, There were two dieners in the labora 
tory, Schutz and Joe (whose last name | ohave forgotten), but neither of 
them had been tramed to cut sections. Hlowever, Dr. Welch finally em 
ployed a medical student named Cox who took a lot of this work off our 
hands. 

The staff during my term of service consisted of Dr. Flexner, an efficient, 
handly, and helpful chief who, as T have said, took Dr. Welch's place when 
he was absent, Dr. Louis Livingood, the Fellow in Pathology, an able and 
likeable colleague, and miyselh harmonious group. Lous Lavingood lost 
his hfe a few years later in the sinking of the French liner Bourgogne. In 
addition to demonstrating pathology and bacteriology to the second year 
Hopkins medical students, we did the same in surgical pathology to. the 
semor students. On one occasion pave the course im bactertology to the 
yraduate students, for the graduate course for doctors which | hiad taken im 
1803 was still given in 

Dr. Welch or Dr. Flexner did most of the autopsies, but did) some of 
them. Notes were always dictated as an autopsy was in progress and cul 
tures were taken routinely frome the heart's blood and the maim organs im 
every case. Tf there were local inflammatory lesions, these also were cu! 


tured, Frozen sections were made and studied from organs hke the heart, 


liver, and kidney which night show fatty change or some lesion less notice 


t 


ana aot 


able in hardened than in fresh sections. Pieces of all the organs 


diseased tissue were hardened and later sectioned and staimed, usually by 
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Mr. Cox or the man who did the autopsy, and a description of the findings 
was added to the record. Phe tissues were often hardened in aleohol, but 
Muller's fluid was also used and, towards the end of my term of service, 
Orth’s fluid, which was Muller's fluid plus tormatin, Cellordin was com 
monly used for embedding, though parattin was used where there was an 
indication for serial sections. The routine stam was hematoxylin and eosin, 
but occasionally Van Gieson’s connective tissue stam was employed or, im 
the case of tissue from the bram or cord, some nerve star. 
tures from an autopsy were positive, the one dome the work had te grow 
them on different media and identify the organism. A note of the findings 
was added to the record, 

There were also some odd jobs. Dr. Weleh was stil studying cases of 
infection with the gas bacillus which he and Dr. Nuttall had deseribed. The 
organism) was then called) Bacillus clerogenes Capsulatus, and when a 
suspicions case turned up, blood or tissue fland was moculated mito the ear 
vern of a rabbit which was then killed and placed in the ree box and later 


studied. Dr. Flexner was working at that time on the potsonorts substances 


obtained from the castor oi bean, mem and abrin. On the top floor of the 


laboratory, then occupied by the Department of Pharmacology, “Bunny” 
Aldrich was working on the secretion of the anal glands of the skunk. At 
times this was very obvious even on the floor below, and at was stated on 
good authority that when “Bunny” boarded the tor home, he 
occupied the rearmest seat and most of the other passengers moved as far 
forward as possible 

At that time there were few laboratories the United States traming 
meni pathology and bacteriology and, as a comsequence, Dro Welch was 
often called on for young men avialable to fill positions as teachers in those 
subjects, this bemp a penod when the appomtment of full-time mstrueters 
inthe subjects was developmig rapidly. On one Popsy” 
sent for me and asked whether would Ike to vo to Australia. declined, 
though one branch of my fannly had migrated to Australia in the muiddle of 
the nineteenth century and Po ohad many cousins ia New South Wales, 
several of whom were pliysierns. In the summer of 1896 Weleh again 
sent for me and asked if | would consider pomp to Albany, New York, as 
Director of the Bender Pivgreme Laboratory, then nearmy completion. The 
mstitution was connected with the Albany Medical College, techimeally the 
medical department of Union College in Schenectady, and the director wa 
to be responsible for the teaching of histology, pathology and bacteriology 
to the students of the Albany Medieal College. After due consideration | 


accepted the position and in the fall of went to Albany and 
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suitable lodgings about a mile from the laboratory which was finished 
except for the working benches in the large teaching room on the second 
floor. These took a week or two to complete, and instruction, which con- 
sisted of a preliminary talk in the amphitheater downstairs followed by the 
study of sections upstairs, began. | took with me as my assistant, August 
Jerome Lartigau, a talented young San Franciscan whom | had met when 
he was a yraduate student at Hopkins. We had a janitor who kept. the 
building and apparatus clean, and a student, ed Hanes, who was an expert 
stenographer and helped pay his way through college by typing the records 


and correspondence. 


In those days Jaboratories were few and far between and, as a conse- 
quence, we not only did the autopsies for the Albany Hospital, then 
downtown but later rebuilt near the laboratory, but also for Saint Peter's 
Hospital, the Child’s Hospital, and the Homeopathic Hospital Albany, 
for the Troy Hospital in Troy (and Jater for the new Samaritan Hospital 
there) and the Fells Hospital in Schenectady. We also did a good many 
autopsies on private patients their homes, usually undertakers’ 
trestles, a back-breaking process, and we did some post-mortems for Dr. 
Carroll the jail physician and for Dr. Andrew MacFarlane at the Albany 
Orphan Asylum. All of the surgical material removed at the Albany Hos- 
pital was examined and much of it was demonstrated to the students. Type 
written reports on the results of such examinations were sent to the 
Hospital to be filed with the histories. Dr. Grant Madill of Ogdensburg 
sent us the specimens from his large surgical practice, so we had no lack of 
material. In addition we examined diphtheria cultures and sputum for the 
Albany Board of Health and for a time also for the city of Pittsfield, 
Massachusetts. 

When the city of Albany built a water filtration plant, we had a special 
assistant, Leonard Wachter, who had a small laboratory at the plant where 
he made daily bacteriological examinations of the filtered water. This came 
directly from the Hudson River into which the city of Troy, only five miles 


above Albany, emptied its sewage. As some joker remarked, “The citizens 


of Albany could always tell when the asparagus season started in Troy.” 


The installation of this sand filtration plant greatly reduced the incidence of 
typhoid fever in Albany. Two or three years later | was appointed Director 
of the Bureau of Pathology and Bacteriology of the New York State 
Department of Health and we examined for them diphtheria cultures from 
small towns, drinking water suspected of contamination, and the brains of 
dogs who possibly were rabid. Before | left Albany, the State rented the 
third floor of the laboratory, and this work, along with the manufacture of 
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dhphtheria antitoxin ina nearby stable, was turned over to Dr. Herbert D 
Pease who had a full-time appointment, 

Seven educationally profitable years were spent at Albany where | was at 
first Adjunet and later Professor of Pathology and Bacteriology im the 
Medical School Tomade many friends among members of the faculty. and 
practitioners in the neihboring cities. became associated with J. Mont- 
gomery Mosher and Andrew Macarlane in editing the 
eTnnals, the journal of the Alum Association of the Medical School, and 
wrote a good many editorials, screntific reviews, and original articles for at. 
In TS97 To was allowed to take a summer semester at the University. of 
Munich Medical School where Po attended the autopsies of Professor Otte 
Bollinger, the discoverer of the Ray fungus. Palso took lessons in German 
Which Thad not had school En those davs Mumch was a dehyhtful spot 
with its two large art galleries, splendid music and opera, and mterestingé 
surrounding country which explored, usually on my bievele or 
sionally by train. P went once or twice to Berchtesgaden which later became 
the hideaway of Adolf Hitler. 

The Albany Medical College was at this time a flourishing institution 
beginning to emerge from the old propnetary type of medical school; at 
was technically affhated with Union College. The Professor of Chemistry 
and Dean, Wills G. Tucker, was a good administrator and one of those 
individuals with an extraordinary memory for names. If an old student 
came back and visited him, he could always remember not only his surname 
but also his Christian name and his mekname. Joseph Craig, a large, 
distinguished looking, white-haired man, was Professor of Anatomy and 
also City Health Officer. Hermon Camp Gordimer, an acute chineian from 
Troy and an authority on the local flora, was the efficent Professor of 
Physiology. Hle did a yood deal of consultation work and itis recorded that 
on one occasion a teen-age boy whose father was very sick was met by a 
family friend who enquired about his father. “Tam afraid he is very siek,” 
said the boy, “for vesterday the famuly doctor asked for a consultation.” 
“Whom did they bring in?” asked the friend. “Lam not sure of his name,” 
said the boy, “but at was something ke nearer my God to thee.’ 

Dr. Henry Hun. the Professor of Medicine, was a thoroughly competent 
internist, for many years secretary of the Association of American Physi- 
dans and author of an interesting book on diaynostie symptoms. He, 
Albert Vander Veer, the well-known Professor of Surgery, and Howard 
Van Renssalaer, Professor of Therapeutics, were all descendants of old 
New York Dutch stock. James Po (Pregnancy to the students) Boyd was 


Professor of Obstetries, and the specialties were covered by Cyrus Merrill 
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in ophthalmology, “Skinny” Curtis in dermatology, and Arthur Root in 
otolaryngology. A few years later pediatrics was established under Henry 
I.. K. Shaw, and psychiatry was taught by my cousin, Dr. G. Alder 
Blumer, Superintendent of the Utiea State Hospital, until the new Albany 
Hospital, which imeluded a psychiatric ward, was built; J. Montgomery 
Mosher, a well-trained psyeluatrist, then took over this work. Andrew 
Macharlane taught physieal diagnosis, and Samuel Bo Ward and Waiths 
MacDonald (fat Macy were associates in medicine and surgery, respec. 


ly. When owent to Albany soon learned that there was a certaim 
\ 


live 
amount of polities plaved by the Medical School faculty, and [attempted to 
keep out of it with some suceess. As my frend Dr. Charles Culver once 
remarked, “The inhabitants of Albany introduce polities even inte their 


prayer 


Durning my service Dr. Lartigau deft to jom the staff of T. Mitchell 


Prudden, Professor of Pathology at Columbia) Uiiversity’s College ot 
Physicians and Surgeons. was succeeded by Arthur Wells delting. a 
Hopkins graduate who atter a year went into surgery in Albany and even 
tually achieved a national reputation, Arthur Turner a pupal of 

Abbott, the well-known bactertologist of the University of Pennsylvania, 
was my nest assistant and stayed until 1903 when | decided to return to 
Cahforma on account of in the fanuly. Phe Albany years not only 
gave me a thorough grounding im pathology and bacteriology but were the 
source of many enduring friendships with members of the faculty and other 
physicians in the locality and also with many old students. Pt was, allan all, 


avery satisfactory period 


iV. INTERNAL MEDICINE, AND TEACHING 


Phe art of medieine and the scrence of medicine are not antaponimstie but 
Upplementary to each other 


Francis Peabody 


1003 rented a small suite of offices on Sutter Street, San brancisece, 
With a classmate foe Simpson. We had a common waiting room between 
OUP private offer planned to go inte yveneral practice, but soon 
found that patients were bemy reterred to me by other doctors and I 
gradually developed a consultation practice ino mecdicme. Seon after 
my arrival Powis appomted Associate Professor of Pathology in Cooper 
Medieal College under Witham Ophuls and omy job was to oversee the 
work am miere COPS of students who had patient in the medical 
wards atthe City and County My old chiet Joseph Pirsch 


felder was dome experumental work on tuberculosis and autopsied a good 
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Many guinea pigs tor him. After a vear of this work, desiring more chieal 
experience, [transferred to the University of Calitornia Medical School as 
anoinstruetor winder Dro Witham Watt Kerr, an edinburgh graduate, a 
busy practitioner, and a good Elere Po was again associated with 
my old trend August Lartigau. We helped care for patients Dr 
Kerr's ward. Pn addition we did autopsies on patients who died in the ward 
for the Professor ot Pathology, Alonzo Taylor. His laboratory was miles 
away at Parnassus Heights and, antemobile transportation vet in its 
infaney, he would have dost a great deal of time at he had attempted to do 


We thas had the great advantave of checking our climeal 


enoses with the pathological findings 

Inaddition to beme aimember of the County and State Medical Societies 
and the American) Medical Assocation, obelonged to an interhospital 
group which met different hospitals and discussed interesting case 
Amony the members were Plerbert: Moffitt, one ot the leading internists of 
the day, Charles Minor Cooper, an Noray specialist, Walkie Perry, the 
Howard Morrow, at competent dermatology and 
others whom remember well) During this period George: Simmons 
was editor of the Journal of the slinerican Medical clysociation and tora 
vear or two furnished with a weekly editorial 

In 1005 my old chief Woilham Welch President of the 
American Medical Association and asked me to deliver the oration im state 
The Assocmtion met in Porthioid, Oregon, which had so few pub 
he halls that most of the sections met am churches. gave my oration, “On 
the anfinence which the Aequisition of Tropieal has had on 
American Medicine.” froma pulpit, the church making a very acceptable 
meeting place, 


Veniny ot \pril Wis TOF THe Wen one. dn the la 


maul received a letter from Plerbert nth, Dean of the Yale Medteal 
Chool, askine meat would der occupying the cham of medieme in 
thist \bout aan. the nest mornin | isoawakened by a 
mall picture, which over the head of my bed, talline om ime. realized 
t] it pore re bie rites le to. have 
protection if the cl ney thre the root Plowever, the shocks did 
tit , nicl | cle leo olf | oh a 
and stuck some qioney whieh Phad desk ate mis pocket 
othe tarted to Ik to the Mion Panergeney in the City Pall 
Viel hen | re | it | ! nel te he cleat aged threat if 
ent had been transterred to the Mechames Pavilion, a larve frame build 


ny about a block or two distant. oreported to the Chief Surgeon Dr, 
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Hassler and asked if [ could help. There were a couple of hundred patients 
on mattresses on the floor, many with fractured skulls from falling bricks, 
and Dr. Hassler asked me to look them over and deeide which ones were 
urgently in need of hospitalization so that they could be transferred to the 
Army Hospital at the Presidio. A few minutes later some one yelled out, 
“The roofis on fire.” A policeman somehow got up and put oat out, but in 
ten or fifteen minutes fire broke out again im a new spot. Dr. Hassler 
ordered evacuation of the patients which was accomplished by calling in 
volunteers from the street and commandeering passing automobiles. All the 
living were evacuated before the fire got too hot but about twenty or thirty 
dead in one corner of the building were cremated. That myht | wrote Dean 
Smith that | would leave for New Haven to look over the situation as soon 
as the acute emergency was over. For ten days I worked at the Harbor 
Inmergency Hospital and by that time everything had quieted down and | 
entrained for New Haven. After meeting some of the faculty and looking 
over the ground [ accepted the Professorship of Medicine in the Yale 
Medical School, 

J returned to California to settle my affairs and pot back to New Haven 
a couple of weeks before the beginning of the school year. The Yale Medi 
cal School then consisted of two buildings on York Street, an old one near 
the street containing the main Jecture room, the Dean's office, and. the 


Faculty Room on the first floor and laboratory space on the second floor, 


isd . . 
and a much newer, factory-type structure behind this which was entirely 


oceupied by laboratories. Only three or four blocks to the south was the 
New Haven Hospital and, on a corner opposite the hospital grounds, an 
almost new Dispensary building erected through the generosity of Mrs 
Thomas Bennett. This housed the different out-patient departments, which 
were arranged about a central waiting room, and contained on the upper 
floor rooms for senior students awaiting calls for obstetrical patients. 

At that time To was responsible for a course in clinical microscopy given 
to second-year students, didactic lectures on internal medicine to the third 
year students, and ward rounds and a weekly clinic for the senior class. In 
his letter inviting me to aceept the professorship, Dean Smith had stated 
that I would be expected to eke out my salary by private practice. | rented 
a house with office room near the Medical School but soon found that even 
with an appomtment system my private work was consuming too much 
time, After my first vear, therefore, [confined my private practice to strict 
consultation work and never saw patients except for or with other practi 
tioners. Meanwhile, Mrs. John Slade Ely, the widow of my predecessor, 


jay —_ 
4 


Reminiscences of an old-ame doctor | BLUMER 


had endowed the professorship and | became John Slade bly Professor ot 
Medicine, 

In 106 the Yale Medieal School, founded im T8123, was ina period of 
transition, Phe school was almost lacking im endowment and received only 
a small contribution from the University, because President Hadley, 
mifluenced by advice trom New York alumm and by differences of opinion 
with Dean Herbert Smith, was, somewhat as to the feasibility of 
creating: a first-class medical school ina city the size of New Haven. The 
New Haven Hospital, which was founded by the professors of the Medical 
School who for several years donated a portion of their salaries to the 
project, had, through the mampulations of Dro Francis Bacon, a scholarly 
surgeon, passed out of the control of the medical faculty whose members 
had only partial use of the ward patients, though the attending pliysterins 
not connected with the mstitution generously allowed the climeal teachers 
to use their ward patients tor teaching: purposes. Hlowever, this was not the 
same as having complete control, 

Tus situation was considerably ameliorated as a result of the report of 
Abraham Ilexner to the Carnegie Foundation im TOTO and the annual 
reports of the Council on Medical Education of the American Medical 
Association. Mr. Flexner commented favorably on the Yale Medical 
School, and his report and those of the Counei on Medical bduecation led 
to the discontinuance of a good many weak schools or occasionally to con 
solidations which resulted in improvement, Apparently this has the effect of 
encouraging donors to give endowments for buildings and professorships. 
At Yale the magnificent gift of Mr. Sterlings whose trustees permutted 
meome for either buildings or endowed professorships was ultimately of 
imeasurable value to the Medical School Mr. Anthony Brady of 
Albany, New York, set the ball a rolling by donating a fund for the con- 
struction of anew pathological laboratory, financial assistance was obtamed 
from foundations, largely through the efforts of the Reverend Anson Phelps 
Stokes, Seeretary to the University, and a new private ward and an isola 
tion ward were built on the hospital grounds, 

A year or two before the United States entered World War | Mrs. 
Wilham Wirt Winchester of San Jose, Calforma, the widow of a former 
New Haven member of the well known Winchester fanuly, pave a large 
sum for the construction and endowment of a hospital for tuberculosis, 
Land was purchased in West Haven, about three miles trom the maim he 
pital, and the Wilham Wirt) Winehester hospital, completed just as we 
entered World War 1, was leased to the government until the war ended 
During this period the original charter of the New Haven Pospital, which 
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forbade doctor to charge fees even to priva wnended so as 
fo permut them to charge private and Nprivate patients but not ward 
the Board ot Director the 


wath thre of the Medea] Chol, 


patient Viter several of 


(niversity, 
and with the attending Phy not on the teaching staf. the last named 


yeneroy up ther ward rights, but retained the relit treat pay 
parents am the private and Muprivate rooms. These events occurred 


durnny my term as Denny between TOTO and 1920. 


ment was obtamed when the Medical 


plan 


lurther endow 
agreed to go on the full-time 
personally agreed to try the plan tor 


time decided that | could not he happy under at and was translerred to a 


orship which retained until my active 
teruinated Inder the ave | et by thet 


a year but at the cid Mat 


Clinical prote teaching career wa 


succeeded as Dean in L920 hy Milton Winternitz. the Professor 


of Pathology and an able and dynanit 


of my old chief William 


Ubstantially imereased the 


Welch. During his term Dr. Winternitz 


ment and was able to obtam from the Sterling Foundation to build 
the 


lew mecheal school the tering Hall of Medien 


and the 


felations on Opposite the hospital 
on the Cedar Street side. In the were quarters tor the study of 
Ninian relations, Arnold Gesell’ productive department for the study of 
child behavior, and some 20 beds for the investigation of acute povehose 
and: poychoneuroses 


a competent staff of povcholouists and 
atrists headed Dy 


Kalin. These povehiatrists were freely available 


tor the oof the patients an the main hospital, iniportant 


Durine the period between L906 and retirement in a 


Of 
Chanees the Medieal Sc took place which 


ol record: the 


entrance requirements were raised to three years of work 


Mg courses and organie chemi trv, and pliysie 
student Were admitted on the 
tudents admuatted to the freshman class was dimited so that ton 


Upply of material would net be 


ame bests its mem: the 


use the available taken 4 
tudent was accepted without a personal imiterview 


teaching Wit 
curtailed and laboratory and 


bedside teachime wa vreathly in 
ereased limited system: of elective courses wa mtroduced the hospital 


pitcal 
teaching: was transferred to the third vear and the dj pensary work to tl 


fourth year, the system of a graded resident staff was Put ite operation: 
the facihties for the laboratory. work of the students who liad patients on 
the wards and for the work and research of the pital statf were vreatly 
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increased and new departments necessitated by the inerease ot knowledee 
or by new endowments were added 

The increased endowments, including those for new chairs, and the 
losses of faculty members through resignation, retirement, or death matu 
rally caused changes in the faculty of the School ‘The chau of 
vacant in 1906 by the retirement of Dr. Wailham Carmalt. was tilled by 
the appomtment of Joseph Marshall Flint. an able surgeon and oreanizer 
Churchman, a competent uroloeist. Dro flint originated the ide: mobile 
hie putals and in World War w: aot te 
manned chiefly by Yale men. returned to emihan lite after the wat 
poor health and retired, bemy suceeéded by Samuel Clark Plarvey. a gradu 


ate of the Yale Medical School and a Parvey Cushing 


The chair of anatomy was ip the hands of Harry Burr Ferris, the most 
1 


teacher in the School Dr. Ferri t tle 
Pol | 

had as his chief assistant Davenport Tooker and, atter Hooker went to the 
University of Pattsburgh as Professor of arold Saston 


Who did valuable expermental work on ele: trom 
The physteal side at physiology was taught on andell Penderson, a 
talerited ane tivgator whe initiated qiore these 
among the graduating students than any oth iether of the faculty 
Materia medica and the rapenties was taught by ver TP. Osher 
known authority on the subject. and plis lowreal chemistry Dy 
Mendel of the Sheffield S hool wath the Direeter 
Was in the hands of 
and, after 
Slemons, another 
Arthur Hl. Morse. After 


became 


erhal medmeme 


eared headed the dey 


| 
head of thre departrient wath Plerbert “Thorn as his 

gist, Henry Swain and Prederick N pert excellent 
and MeDonnell, ane at the early users of the Nora 
Who finally dred, as ciel so ot the early is. the 

\s the cndowment of the school inerensed new ere added: an 
1) | cis Blake, a well-tramed internist with Hair for 
and lind as] Po Petes 
an expert im diseases of metabolism, Harold Marvin, a 

ox, a neurologist, and Jolin Paul, student of infeetious dj 
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Churchman resigned after World War Toand his place was taken by Dr. 
Clyde Deming. A neurosurgeon Wilham J. German, and Ashley Ouyhter- 
son, a surgeon interested in peripheral vascular disease, were added to the 
staff, A pediatric staff headed by edwards Park and Grover Powers was 
developed with James Trask and Damel ©. Darrow in charge of infectious 
and chenneal problems respectively. James A. Honery became the head of 
the Noray Department. Many able men not on full time continued to be 
associated wath the school as part-time teachers: Wilder ‘Tileston) and 
Charles Comfort in medicme, William Verdi in surgery, Alfred Nadler 
in dermatology, Max Mailhouse in neurology, and others. The end result 
was a well-organized school with a growing and merited reputation. 

After my retirement in 1940 we moved to San Marino, Califorma, a 
suburb of Pasadena, returning to Connecticut for the summer every other 
year. In 1942, during World War U1, 1 taught ayain in the Yale Medical 
School during the summer to help out the depleted staff. In Pasadena I 
became associated with the Pfuntington Memorial meeting the 
Internes once a week at lunch and then examining and discussing interesting 
patients for an hour or two. [also lectured to the nurses. At the Pasadena 
Dispensary adjacent to the Hospital [ found that the heart chime had been 
abandoned because the attending physicians were im service and [took it 
over with the help of Dr. Donald Edmeades and later Dr. George Griffith 

“also. bor several years prepared the clinical histories for the Clinical- 
Pathological Conference for Dr. Alvin G. the Pathologist to. the 


Hospital in charge of this work. [ continued until 1947 when a coronary 


attack ended my active career. As 1 once said to an old doctor whom [| saw 
in the early morning hours with a myocardial infarction “Well Sir, I am 
afraid you have the favorite doctor's disease.” “Yes,” said he, “but not the 


doctor’s favorite disease.” So ended 55 years of active work. 
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EXPERIMENTAL CEREBRAL MUCORMYCOSIS IN RABBITS WITH 
ALLOXAN DIABETESS 


Cerebral mucormycosis in man is an unusual, generally fatal, fungus infee- 
tion, occurring chiefly patients wath diabetic acidosis. Clinically, the 
infection is characterized by unilateral ophthalmoplegia and meningoen- 
cephalitis. At autopsy the orbital tissues, meninges, and brain are imvaded 
by fungus. Involvement of the paranasal sinuses has been noted in a few 
mstances. In the past the fungus had not been isolated by culture and was 
classified as Mucor on the basis of its morphology im histologic prepara 
tions. The phycomyeete Rhizopus orysae of the order Mucorales has re 
cently been isolated at autopsy in this laboratory from diabetie patient 
who died with this infection. The climeal aspects of this unusual disorder, 
the autopsy findings, mycologic studies, and a review of the literature have 
already been reported.’ The lesions of cerebral mucormycosis were repro 
duced expermentally im diabetic rabbits mfected with several species of 
fungi of the order Mucorales 


MATERIAL AND METHODS 


Details concerning all data are shown in Tables | and 2 

Iexperimental diabetes was produced inomale rabbits ranging from 2.000 to 3.600 gm 
in weight by intravenous injection of alloxan in doses of 200 myim. per kilogram body 
weight. The alloxan was dissolved in normal saline to a concentration of 20 mym. per 
cc. Following the administration of alloxan, three to four injections of 15-20 ce. of 
10% glucose in distilled water were given intraperitoneally at two-hour intervals to 
counteract hypoglycemia induced by the release of iisulins The presence of diabetes 
was ascertained daily throughout the expermment by the appearance of sugar and 
acetone im the urme and by blood sugar levels determuned by the micro method of 


Nelson? Appreciable hyperglycemia appeared within 48 to 72 hours after imyection of 
J 
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alloxan at which tame the 


were mifected by intranasal anstillation of 1 
aosuspension of funpus spores saline The suspension was prepared trom sporarigaa 
obtamed by yvrowing the fungus an tubes of Sabouraud-dextrose apar at 
25° for seven days Sporanygiospores were liberated by covermp the culture wath 
sterile plyssologie and disrupting the sporangia by vigorously rubbing the 


vrowth with a heavy needle. “The saline suspensions of spores from several tubes were 
pooled and freed of miycehal and sporanyial fragments by filtration through a double 


layer of sterile pause 


DIABETIC RABBITS INFECTED WITH RHIZOPUS ORYZAE 


a 


URINE URINE SURVIVAL [FUNGUS LESIONS REMARKS 
NUMBER SUGAR SuGAR | ACETONE | HOURS NOSE ] BRAIN 


2+ 
O 4+ 
490 434 O 4+ 
490 Tr 
466 470| o 4+] 
416 650 a+ 4+ 
406 4+ 4+) 

406 422| 4+ 4+ 4+ 


2+ 


| AR ONCHOPNEUMONIA 


YABLE 7 


In other experuments which yielded sinnlar results and are to be reported later the 
spore suspensions were standardized to pive a hyht transmittance of 35¢¢ on a Coleman 
Spectrophotometer (Model 14) set at a wave length of 600 my 


The animals were sacrificed monbund or autopsied within two hours post-mortem at 


tine intervals ranging from 5 to T68 hours after infection. Complete autopsies were 


performed and the tissues fixed oan Zenker’s flund with 567 placial acetie acid and in 


1067 formalin. Histologie preparations were made from all tissues stamed rou 


tinely with hematoxylin phloxime and wath the Gram and the Giemsa method where 


lesions were present. Tissue thagments trom the nose, lung. and spleen ot all animals 


infected with orysae were planted in thioglycollate: broth and on Sabouraud 


dextrose agar. bunygus cultures only were taken from the remamimg three proups 


Controls consmsted of normal, non-diabetie male rabbits mifected wath aliquots of the 


spore suspenstons A control was sacrificed with each diabetic animal 


Phe first group conmsisted of mime diabetic and nine normal rabbits infected wath 
Nhicopus orysae The second yroup, consisting of three diabetic and 


amimmals, was infected wath arrhicus 


three control 
The third group of three diabetie and 
ramosa, and the tourth group, composed 


and three control rabbits, was moculated wath corvnbifera 


two control anmials was mitected wath 


of three dhabets 
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Phese species had all been isolated from: patients with mucormycosis and 
were given to ous by babero Ajello® Chief, Mycology Section, Communicable 


Disease Center, Department ot Health, Education and Weltare, Chamblee, Georgia 


RESULTS 


Nearly all treated wath alloxan developed a preture closely 


resembling: diabetic aemdosis and coma Hyperglycenna, glycosuria, 


OIABETIC RABBITS INFECTED WITH OTHER MUCORALES 


RagBIT 6.000 URINE URINE | SURVIVAL | FUNGUS LESIONS REMARKS 
NUMBER SUGAR SUGAR | ACETONE | MOURS NOSE | BRAIN 
RHIZOPUS ARRHIZUS 
BRONC HORNE UMONIA 
760 [465 2+ 4+! 18 + NEPHRITHS 
761 | 462 4+ 2+ + 

766 | 438 Tr 4+ + 
ABSIOI 
Tr 4+ + BRONCO HOPNE 

t 


758 | 661 4+ +. 
759 (4368 49%: 4+ 


ABSIDIA CORYMBIFERA 
554: 0 Wr te | 

6068 | 44 44+ 4 4+ 20 + | NOHORNE 


TAGLE 


acetonuria, livperhpenna. dehydration, Kassmanul respiration were 
present. 

The incidence and distribution of fungus lesions among the diabetse 
rabbits are shown Tables 2. and 3. Nasal lesions were present ip seven 
animals of the first group oryeae). mall three rabbits of the 
second (Nhisopus arrhicnus) and third ramtosa) 
one of the fourth group. 
curred three times in the first, twice a the second, and onee each in the 
third and fourth groups. Bronchopnenmonia was encountered gi three am 
mals infected with orycae and with ramosa, and in one 
rabbit among those moculated wath Rhrcopus arrhicus and Absidia 


hifera, Nephritis w. twa thre once in the second pronp 


*We are indebted to ‘ nya avathable te 
preparing the spore su 
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The results of infection in the non-diabetic control animals as compared 
with the diabetic rabbits are listed in Table 3 and show the occurrence of 
munimal nasal lesions in one animal of each group except the third. 

Bacterial cultures from the nose were noncontributory, yielding a wide 
vaniety of nucroorganisms from both diabetic and control animals. All but 


two diabetic and two non-diabetic rabbits had positive fungus cultures from 


INCIDENCE AND DOISTRIBUTION OF LESIONS IN 
DIABETIC AND NON- DIABETIC RABBITS 


Nosol Meningo Broncho 
RHIZOPUS ORYZAE lesions | encephalitis | pneumonia Nephritis 

9 NORMAL RABHITS \ O O 


RHIZOPUS ARRHIZUS 


3 DIABETIC RABBITS 
NORMAL RABBITS 


ABSIDIA RAMOSA 


3 DIABETIC RABBITS 
4, NORMAL RABBITS 


ABSIDIA CORYMBIFERA 


3 DIABETIC RABBITS 
4, NORMAL RABBITS 


TABLE Ul 


the nose. Lung cultures for fungus were positive in 9 of 18 diabetic animals 
and in of 16 controls. 
In the chabetic rabbits the nasal lesions showed ulceration of the mucosa 


(hay. 1) covered by purulent exudate composed of necrotic epithelium, 


Polymorphonuclear leukocytes, which frequently showed signs of degenera- 


hon, many large branching aseptate hyphae-(Pig. 2), and a wide variety of 
gram positive and gram negative bacteria. The adjacent tissues displayed 
coagulation necrosis with a mild peripheral infiltration of polymorphonu 
clear lenkocytes. The necrosis and its attendant inflammation extended. be- 
vond the soft tissues and produced osteomyelitis of the nasal bones and 
the base of the anterior cranial fossa (hig. 3). Many hyphae were seen 
singly or in ayyregates throughout the involved tissues. Individual mycelia 


were present an capiilanes. Fungus commonly invaded the walls and 
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lumens of blood vessels (Pig. 4) and oceasionally a mycelium was seen in 
the media penetrating the intima and to extend into the lumen. Similar but 
less extensive growth of hyphae was found ino branches of the olfactory 
nerve (Pig. 5). The invasion of blood vessel walls and nerve trunks was 
often unattended by any cellular response. 

The cerebral lesions mvolved the inferior aspects of the frontal lobes and 
the optic and olfactory nerves, The leptomenimyes and cerebral cortex: were 
invaded by many myceha (Fig. 6). shght infiltration by polymorphe 
nuclear leukocytes, many of which appeared to be degenerating, was present 
inthe leptomeninges and to a lesser extent in the cortex. The latter showed 
early necrosis which appeared to result from: extensive involvement of the 
blood vessels by fungus. Myecehal masses intermingled with strands of 
fibrin and palymorphonuclear lenkoeyvtes occluded the vascular lumens, and 
the vessel walls were also heavily invaded by hyphae Chip. 7). Tsolated 
myceha without signs of associated cellular injury or response were fre- 
quently present in the perivascular spaces of the Dram (bay. 

The lungs showed foc of bronchopneumomia and infarction. The smaller 
lesions were fairly well circumscribed and consisted of a few hyphae sur- 
rounded by moderate numbers of polymorphonuclear leukoeytes many of 
which showed pyknosis of the nucler and haryorrhesis. A few large mone 
nuclear cells were also present. The larger lesions which sometimes involved 
the pleuraywere il-defined areas of necrosis with many mycelia (hig. 9), 
Seattered polymorphonuclear leukocytes, again showing siyns of deyenera- 
tion, were present throughout the lesion without forming: a line of demareca- 
tion. Blood vessel invasion and occlusion by the fungus were prominent and 
involved branches of the pulmonary artery and veins. Throughout. the 
parenchyma occasional septal capillaries contamed isolated hyphae unat 
tended by cellular response. Iextensive growth of -the fungus was found in 
many bronchi where it involved the walls and lumens. In several instances 
mycehal branches penetrated through the bronchial wall and mucosa imte 
the lumen (Mig. 10). No definite bacteria were identified in the lesions 

The renal Jesions consisted of multiple of meerosis. These were 
located chiefly in the cortes and at the cortico medullary junction and only 
rarely involved the medulla. The lesions were clearly the result of capillary 
obstruction by hyphae producing areas of infaretion in which the fungus 
proliferated (Fig. 11). Various stages of the process were seen in the 
glomeruli in which one or several capillaries were occluded by mycelia wath 
necrosis of the remaiming loops. Some hyphae were encountered free in the 
capsular space, Myceha were also found in the peritubular capillaries, either 
without evidence of cellular injury and response, or producmy small in 
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larets With disruption of the adjacent tubules. lextension of mycelia from 
these foc: into tubules was noted. An oceasional mycelium was found free 
mothe dumen of an interlobular artery. The lesions showed no appreciable 
hemorrhage and only slight leukoeytie response. Degenerative changes were 
seen inmost of the polymorphonuclear leukocytes. 

Lesions im the non-diabetic control ammals were confined to the nasal 
mucosa and consisted of a few, munute, crrcumsertbed foe: of uleeration sur 
rounded by aqnarked infiltration with normal appearing polymorphonuclear 
leukocytes (bag. The Jesions did not involve the tissues beyond: the 
submincosa. Rare spores, offen degenerating: appearance, Were pre sdgyy im 


the center (hig. 13). There was no involvement of blood vessels 


DISCUSSION 


The Jesions produced experimentally by the intranasal instillation of 
spore suspensions of fungi of the order M/ucorales in rabbits wath alloxan 
induced diabetes closely resemblethose of cerebral mucormycosis im man 
The infection was readily established by this method. As already suggested 
by observations in patients, the nose and paranasal sinuses can be the portal 
of entry. Our findings show that when the infection 1s established ino the 
nasal mucosa, it rapidly extends to the adjacent tissues, including the bone, 
and finally spreads to the leptomeninges of the frontal lobes of the brain, 
Invasion of the optic and olfactory nerves is another pathway by which the 
process reaches the brain. Invasion of blood vessel walls, associated some 
times with thrombosis, seems to account for many of the morphologic and 
chmical manifestations and for the dissemination of this infection. Much of 
the necrosis at the primary site of infection in the nasal mucosa appears 
related to vascular occlusion. The renal lesions clearly result from) hyphae 
trapped in small vessels, producing infarets in which the fungus proliferates. 
The origin of these mycehal embol from: pulmonary lesions in which the 
fungus has invaded the pulmonary veins was readily demonstrable. The 
fungus probably reaches the Jungs by aspiration, although hemat genous 
lesions produced by embol: from infected veins of the nasal regions or skull 
are quite likely. Vascular obstruction secondary to fungus invasion of 
branches of the pulmonary artery plays a definite part in the progression of 
pulmonary lesions. Infaretion resulting from involvement of the lepto- 
meningeal vessels accounts for the changes in the cerebral cortex. These are 
enhanced by the proliferation of the fungus in the infarcted areas with fur- 
ther invasion and occlusion of cortical vessels. Mycelial emboli to distant 
parts of the brain have not been observed in the experimental animals 


although they are known to occur in patients when the imtracramial portion 
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of the internal carotid artery is involved) All lesions ot the diabetie rabbits 
were incompletely demarcated by a mild inflammatory reaction, con- 
sisted almost entirely of polymorphonuclear leukocytes most of which 
showed pyknosis of nucle: and karyorrhexts. 

The affinity of the fungus for arteries and veins is striking im both human 
and experimental infection but the reason remains obscure. The direct 
effects of the fungus on cells and tissues other than those related to vascular 
obstruction are as yet undetermined. The mycelia are often seen growing im 
tissues Which show no signs of injury or cellular response. Actual penetra 
tion of apparently intact vessels (Pig. 14) or bronchial walls is frequently 
observed, 

Among the mine diabetic rabbits moculated with Adisopus orycue two 
failed to show lesions. One of these died five hours after moculation, prob- 
ably too early to develop lesions. The other, one of the first animals in the 
study, was sacrificed 168 hours after imoculation. In this ammal marked 
acetonuria was not sustamed. We have no explanation for the absence of 
lesions in two of the three animals infected with bsidia corymbifera. 

The changes in the non-diabetic rabbits differed greatly from those of the 
diabetic ammmals. The lesions were few in number and of minute size sur- 
rounded by many polymorphonuclear Jeukoeytes which showed no unusual 
degree of degenerative changes. Rare spores but no hyphae were present in 
these lesions. There was no spread to bone or bram and no pulmonary or 


renal involvement 


Rhisopus orycae and the other Mucorales used in this study are ubtquy 


tous saphrophytes which under certain unknown circumstances acquire the 
ability to invade tissues and spread through the body. The presence of hae 

teria in the nasal Jesions of man and experimental animals supyests the 
possibility that these microorganisms may play a part oom establishing the 
primary focus of infection. The absence of bacteria im the cerebral and renal 
lesions indicates, however, that these organisms are not necessary for the 
systenue dissemination of the fungus. From our experimental findings and 
observations in-patients itis obvious that the metabole alterations of dia 

betes mellitus are of signal importance in the pathogenesis of this infection 
Mucormycosis has, however, been encountered in systenne and localized 
disorders which are not associated with diabetes such as leukenua, other 
malignancies, severe burns, infantile diarrhea, and antibiotic therapy. The 
distinet differences in the pathogemieity of these funga ain diabetic and nor 
mal animals offer an Opportunity to study the relationship of host metabo- 


lism to infection. Studies are im progress to determune the metabohe factors 


YALE JOURNAL OF BIOLOGY AND MEDICINE Volume 28, September 1955 


which play a part in the pathoyenesis of mucormycosis by either changing 
the virulence of the agent or altering host resistance. 


SUMMARY 


Qur present findings show that cerebral mucormycosis can be produced 


experimentally in rabbits with various fungi of the order Mucorales and 
that the paranasal sinuses can be the portal of entry. Invasion of blood ves- 
sels by the fungus aceounts for much of the spread of the infection and for 
some but not all morphologic aspects of the lesions. The inflammatory re- 
action was diminished in intensity in the diabetic rabbits with most of the 
polymorphonuclear leukocytes showing degeneration, Metabolic alterations 
such as are associated with diabetes mellitus appear to be an essential factor 
inthe pathogenesis of this disorder.* 
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THE ARTERIAL PATTERN IN THE HAND 


INTRODUCTION 
The conventional descriptions of the arteries of the hand (Cunningham, 
Grant.” Gray, and Morris’) depict a superficial volar arch formed by 


anastomosis of the ulnar and superticial volar radial, or oecastonally the 


volar radial index arteries, and a deep arch formed by the radial and deep 


ulnar arteries, These are the major ulnar-radial anastomoses 

From the ulnar artery arise a proper digital artery to the ulnar side of 
the fifth digit, and three common volar digital arteries that bifureate to 
form proper volar digital arteries to adjacent sides of the fifth, fourth, 
third, and second digits (Fig. 1). 

The radial artery passes to the dorsum of the hand and gives off a dorsal 
carpal branch, which anastomoses with a corresponding branch of the ulnar 
(and interosseous arteries), forming a dorsal carpal arch. Irom this areh 
arise the second, third, and fourth dorsal metacarpal arteries and a small 
dorsal digital branch to the ulnar side of the fifth finger (hig. 2). leach of 
these, except the last, bifureates to form dorsal digital arteries, whieh 
supply the adjacent sides of the last four digits. The dorsal metacarpal 
arteries anastomose with the deep volar arch and common volar dipatal 
arteries by supenor and intenor perforating arteries “The radial artery, 
after the dorsal carpal branch, paves off a first dorsal metacarpal, which 
bifurcates into branches to the first and second digits” These branches may 
arise from the radial artery midependenth “The radial artery then passes to 
the palmar aspeet of the hand between the leads of orion ot the first dorsal 
Interosseous muscle. Ht traverses the deep palm to anastomose with the deep 


ulnar branch of the ulnar artery, thus completing the deep arch (hig. 1) 


From the deep arch arise the princeps polhers which bitureates inta two 
proper digital arteries of the first: digat, the volar radial indes artery 


supplying the radial aspect of the second digit, and three volar metacarpal 


* Associate Professor of Anatomy, University of Texas (Dental ane 
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drteries. The volar radial index and volar metacarpal arteries anastomose 


With the corresponding common volar digital arteries at the bifurcation of 
> 


he latter 


Thus apart trom the two major ulnar radial arterial anastomoses the 
classical descriptions indicate anastomosis between the dorsal metacarpal 
and common volar digital arteries, and between the volar radial index and 
volar metacarpals and the common volar digital arteries. A fifth and ocea- 
sonal anastomosis is mentioned as oceurrmy between the volar radial index 


artery and superficial arch. 


Taste of ANASTOMOSIS BETWEEN ULNAR AND RADIAL ARTERIES 
IN 226 HANDS (Hanns Omirrep) 


Number 


of 


Type of anastomeasts hands Percentage 


deep ulnar/deep arch 

superficial volar arch/princeps pollens 

common volar dipital/volar radial index or volar metacarpal 
superficial volar arch/superficial volar radial 

common volar digital/dorsal metacarpal 


NO anastomosis 


Iexcellent studies of the different parts of the arterial system of the hand 
have been made by Adachr and by DubrewlChambardel” In the present 
work attention has been directed to the arterial system as a whole and. to 


Ulnar radial anastomoses 


MATERIALS AND METHODS 


Phe ulnar and radial arteries of 250 hands in embalmed cadavers were injected with 
either plastic or acetone to which dyes were added, and all branches were dissected 
and recorded, cluding mediin arteries when they were present. One hundred sixty - 
three hands were from Connectieut, 74 from Indiana, and 13 from Puerto Rico. One 
hundred thirty-one specimens were right hands; 119 were left hands. The cadavers 
were predominantly mates an the fifth through eqlth decades at the time of death 

In 113 hands the outer diameters of all branches were measured to within O35 mim : 
chameters were estimated am the remaimader Arbitrarily the common volar digital 
arteries were taken as a standard: mean diameter was 2.5 mm. An artery of 
0.25 mm. diameter would have a cross sectional area of one-hundredth that of a 
common volar digital artery. Consequently branches of less than O05 min. diameter 


have been onmutted from: the following report as imsipmificant 
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OBSERVATIONS 


AL Fr quency of anastomosis by typ 


Kive types of anastomoses occurred in the lollowiny order of Irequeney 

deep ulnar/deep arch. Superficial arcl; fPrinceps pollicis; common volar 
digital/volar arpal: superficial arch YuPerficial volar radials and 
common volar digital/dorsal metaca Pal Vhe 


have heen 
designated 1). actual frequencies without regard to 


combinations of more ame tand are given in Table | 


and 


arteries 


PDR 27 
PRM 


carpal and dorsal ulnar carpal - 


artery of significant size did not aceur, very rarely did it 


\nastomosis between a dorsal] 


eceur direc tly 


between the arch and the volar radial indes artery. Towever, 
hetween it branel of the polhes artery and the 
uperherl arch, not often de crihed ela Very 


are described under “Major 


occurring Homediin arteries are 


parately 


of combination of anastomoti 


Table vives the type oor combination ot type Ob between 


the radial and ulnar arteries and between the radial, 
arteries inoindividual hands. Very few hanes 


Ulnar, and median 


had either no Anastomosis or 


2 Cosmtxario OF NN Gere) 
M UDM. 7 2 
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all five anastomoses; most had three. Allowing for the almost mvariable 
presence of a decp ulnar/deep arch (VU) anastomosis almost every com- 
bination that could be postulated actually occurred. However, 125 hands, or 
half of the sample, had anastomotic patterns im the sequence U, UP, UPD, 
UPDR, and UPDRM. beach of these combinations was the commonest im 
hands wath one, two, three, four, or five types of anastomosis 

Twenty four hands, or 10 per cent of the sample, had a median artery im 
addition to the ulnar and radial arteries. Such hands are discussed 
separately below 


‘Taste 3. or Deere AND Titkin FROM THE 
Matin STEM, KeGion oF Peover to 
on 212 Hanps wirn Deere 


ANASTOMOSIS, RELATIVE 10 THE Muscirs 


One Three 


main From region of from proper main from main 
stem through bifurcation digital super stem: and stem, and stem, bifur- 
muscle superficial to ficial to bifurca proper cation and 
muscle muscle thon digital proper 
digital 


Major patterns 
The common patterns are deseribed for hands with one, two, three, four, 


or five different types of anastomosis as well as details of each type of 


anastomosis im the entire sample. 


deep ulnar/deep arch anastomosis only (hig. 3). 

This was the only anastomosis between ulnar and radial arteries in 17 
hands, or 7 per cent of the entire sample (Table 2). However, it occurred 
alone or im combination im 212 hands, or OF per cent (Table 1) 

Only in 76 hands, or 36 per cent of hands with a deep wnar/deep arch 


anastomosis, did a single deep ulnar branch arise from the main stem of the 


ulnar artery and accompany the deep ulnar nerve through the hypothenar 


muscles (Table 3). In S60 hands the branch arose from, or close to, the 
point of bitureation of the ulnar artery Csuperfieral arch) into a proper 
diatal to the ulnar side of the fifth digit and the contiming superficial 
arch, andain 45 hands it arose from this proper digital close to the bifurea 


tion, Thus, in TOP or 4&8 percent, the deep ulnar artery arose in the 


45 11 22 2 
= 
2% 


Fie. Fig. 
Fic. 1. Conventionally deseribed pattern of the arteries on the volar aspect of the 
night hand. Key to arteries and muscles ; 
I)M—Dorsal metacarpal artery VRI—Volar radial index artery 
C1—Common volar digital artery DIM — First dorsal interosseous 
VM--Volar metacarpal artery PP--Princeps pollicis artery 
DU—-Deep volar branch of ulnar artery TM.  ‘Phenar muscles 
HM——Hypothenar muscles SVR 
U—UInar artery 


miuscle 


Superficial volar branch of radial 
artery 

Radial artery 
hig. 2. Conventionally described pattern of the arteries on the dorsum of the right 
hand. segment of the first dorsal interosseous muscle has been 


Key to 
arteries and muscles 


DIM —First dorsal interosseous muscle DIM’—Tourth dorsal 


nterosseous TUS 
Adductor pollicis muscle 
PR -Princeps polheis artery DM —Dorsal metacarpal artery 
dorsal metacarpal artery DCA —Dorsal carpal arch 
Radial artery 


les 


3 Fig, 

Fic Arterial om the Volar aspes Th} hat hand deep ulnar /deep 
volar arch anastomosis only 

4. Arterial branches on the volar aspect ot the riphit bane, 


deep ulnar/deep 
arch and superficial volar arch/princeps pollers 
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reyion of the bifurcation and passed superficial to the hypothenar muscles 
to join the deep arch, Consequently, this artery has been represented thus 
inall except Figure 1. 

In 33 hands, or 15 per cent, two deep ulnar arteries occurred, one arising 
from the maim stem and passing through the lypothenar muscles and the 
other ether arising from the biturcation region or from the proper digital 
adjacent to ait and passing superficial to the lypothenar muscles. In two 
hands, or To per cent, there were three deep ulnar arteries, one in each of 
the three deseribed positions 

Inthe hands with only a deep ulnar/deep arch anastomosis, the superticial 
arch ended as (a) a common volar digital to the adjacent sides of the third 
and fourth digits (OG cases), (by) as a common volar digital to the adjacent 
sides of the second and third digat. (6 cases 3), or (c) extended 
radially to supply adjacent sides of the first and second digits €5 cases). In 
types (a) and (by above, a supertioal volar radial artery occasionally 
(+ Gases) upplied the adjacent sides of the first and second digits: in all 
other hands this artery termuinated an the thenar minseles and never 
anastomosed wath the superteml arch. The supertieml areh not 
anastomose with a branch of the princeps polhers artery 

When the superficial volar arch only reached the adjacent: sides of the 
third and fourth digits, the volar radial index artery was enlarged and 
supphed the adjacent sides of the second and third digits. No common volar 
digital artery anastomosed with a volar radial index, volar metacarpal, or 
dorsal metacarpal artery 

In 19 of the 226 hands CS per centy a large perforating branch from the 
second dorsal metacarpal artery passed volarward between the bases of the 
second and third metacarpal bones to make a stgmificant contribution to 
the deep volar arch. In one hand this perforating artery formed the entire 


radial component of the deep volar arch 


UP Deep adnar/decp arch and superficial volar arch/princeps pollicis 


anastomoses: 


This combination occurred ain 24 hands (half of those with two 
anastomotic types or LO per cent of the entire sample Table 2). Tlowever, 
the superficial arch/princeps pollicis anastomosis was found am 150 hands 


or 66 per cent of the 226 hands wath ulnar radial arteries only 


(Tablet): 

The deep ulnar/deep arch anastomoses have been deseribed above. The 
superficial arch reached radially to the interval between the first and second 
digits; at gave a branch, the superficial volar radial index artery, to the 


radial side of the second digit and a branch to the ulnar side of the first 


| 
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digit (except mone hat Uy a supertical volar radial artery oceurred ) 


From this radialward extension the superficial arch, princeps polltety anas 


tomosts Was formed with a branch from the main stem of the princeps 
polhers artery (Figs. 4 and 5— 14 cases), with one of the proper digital 
branches of the princeps pollicis artery (6 cases), or with both a branch 
from the main stem and a proper digital branch of the princeps polliers 
artery (4 cases). 


4. Srre or ANASTOMOSIS BETWEEN Tite 
oF THE ARTERY, AND TITRE Cour 
SPECIAL BRANCH AND MAIN STEM ON THEE Dor 


Superticial 150 hands anastomesiiy 


branch of Main stem of princeps 
proper digital branch proper digatal pollies pollicis €226 hands) 
branch of princeps neeps and special (102 dorsal te 
pollicis on branch of prin orsal te qiter 

ceps pollier ous t of 

ulnar radial beth ulnar radial partly entirely ulnar radial 
side side sides side of side ide side 
or 2d 


In three the 24 The ay achi upphed the 


adjacent sides of the second and 


metacarpal artery suppled the adjacent sides of the third and fourth digats 
However, there was never any anastomosis between the volar radial index 


or the volar metacarpal and the corresponding common volar digital artery: 


the latter was absent. In one hand a volar radial artery Uppled 


both sides of the first Gin addition te the proper divital branches of 


the princeps polliers artery) but did not anastomese with the npertioral 
arch. AQ) other superficial volar radial arteries terminated ino the thenar 


mitiscle No dorsal metacarpal artery anastomosed wath a common volar 


digital artery 
There were two sites for the superficial arch / prin eps polhers anastomosis 
(Table 4). In 48, or 32 per cent, of the 150 hands with this anastomosis 


the branch of the superticnal arch to the first digit joined a proper digital 


branch of the princeps pollicis artery. Usually this anastomosis was on the 


8 
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ulnar side of the first digit; in four hands the branch of the superficial arch 
bifurcated and each subdivision jomed the corresponding proper digital 
branch of the princeps pollicis artery. 

In 7%, or 52 per cent, of the 150 hands a special branch of the princeps 
pollicis artery arose from: its main stem deep to the adductor polliers. This 
special branch passed over the distal border of the adductor pollicis usually 
to join the branch of the superficial arch to the ulnar side of the first digit 
(Mig. 4) but sometimes that to the radial side of the second digit) (the 
superfical volar radial index artery). In the remaiming 24 hands, or 16 per 
cent of the 150, anastomosis of the superficial arch occurred both with a 
special branch and wath a proper digital branch of the princeps pollicis 
artery. 


The princeps polheis artery itself usually arose from the radial artery 


immediately after the latter had penetrated from the dorsum) of the hand 
volarward between the two heads of origin of the first dorsal imterosseous 
muscle (Fig. 2). However, in 14 of the 150 hands it arose immediately 
before this penetration, The artery then ran distally on the superficial 
(dorsal) aspect of the radial origin of the first dorsal imterosseous muscle 
for approximately half (1) hands) or all (3 hands) of the width of the 
muscle. The princeps pollicis artery then either penetrated the dorsal imter- 
osseous (hag. Gy or passed over its distal border to wind around the tirst 
metacarpal between the bone and the adductor pollicis to reach the volar 
aspect of the first digit as deseribed classically. In such hands the special 
branch of the princeps pollicis artery usually continued in the superficial 
(dorsal) position when the mam stem penetrated the dorsal interosseous 
and passed over the distal border of this musele and the adductor pollicis to 
join the superficial arch or, af the princeps pollicis remained dorsal itself, 
arose as the latter passed over the distal border of the interosseous, 

In 24 of the 102 hands having a special branch of the princeps polliets 
artery this branch did not arise directly from: the princeps pollicis artery 
but from the radial artery at or just proximal to ats origin, Such branches 
passed superticial (dorsal) to the first dorsal interosseous either its 
radial or ulnar origin before crossing over the distal border of the muscle. 
Special branches of the princeps pollicis artery with this course resemble 
the first dorsal metacarpal artery but, because of transitional forms between 
these and special branches arising frome superficial (dorsal) perinceps 
polhers artery Cand because minute but separate: first: dorsal metacarpal 
arteries occurred the same hands), they have been considered as 


analogous to other special branches of the princeps pollicis artery 
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Pic 5 Artenal pattern on the dorsum of the right hand; actual arrangement with 
common volar digital/dorsal metacarpal anastomosis. A special branch of the princeps 
pollicis artery arises deep to the first dorsal interosseous muscle and, passing distal to 
the adductor pollicis muscle, anastomoses with the superticial volar arch 


hie. 6) Arterial branches on the dorsum of the might hand; actua) pattern with the 
special branch of the princeps pollicis artery arising and passing stfper tie tally over the 
first dorsal interosseous muscle. The princeps pollicis also passes superticially in the 
initial part of its course betore penetrating the radial head of the muscle 


Fie. 7 & 


Hi 7. Arterial branches on the volar aspect of the right hand: deep branch of 
ulnar/deep volar arch, superficial volar arch/princeps polleis, and common volar 
digital/volar metacarpal or volar radial index anastomoses 

Pig & Arterial branches on the volar aspect of the right hand: deep branch of 
ulnar/deep volar arch, supertiqal volar arch/princeps pollicis, common volar digital / 
volar metacarpal (volar radial index), and superticial arch/supertioil volar 
branch of the radial artery 


| 
4 
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The interval between the origins of the princeps pollicis and volar radial 
index arteries ranged between OO em. Ccommon origin but mo common 
stem) to 3.5 cm. Cprinceps polliers artery arising from radial artery on the 
dorsum of the handy. The mean distance between the origins was 0.8 cn 
the onyins might be widely separated even when both arteries arose from 
the radial artery after the latter had entered the volar aspect of the hand 


between the heads of the first dorsal miterosseous muscle. 


Deep ulnar/dee} arch yuper ficial volar arch / prince ps poll tis; and 
conunon volar digital/volar metacarpal anastomoses; bag. 7 

This combination was the most frequent where three types of anastomosis 
were present im the same hand. ft occurred in 54 hands Chalf of those with 
three anastomoses and 22 per cent of the total sample, Table 2). The 
common volar digital/volar metacarpal (or volar radial index ) anastomosis 
occurred alone or in combination im 127 hands (56 per cent, Table 2). 

The deep ulnar/deep arch and superfictal volar arch/princeps pollicis 
anastomoses have been described above. In 47 of the 54 hands (Fig. 7) the 
volar radial index artery was relatively large and joined the adjacent com 
mon volar digital artery (usually at the bifurcation of the latter, but: some 
times proximally, and rarely distally when it anastomosed with a proper 
digital). In 24 of these 47 hands one or more volar metacarpal arteries 
made a similar anastomosis with the corresponding common volar digital 
arteries in addition. In the remaining seven hands the adjacent sides of the 
second and third digits were usually supplied by the volar radial index 
artery, there being no corresponding common volar digital, the 
anastomosis Was formed by one or more of the more medial volar meta: 
carpal arteries with corresponding common volar digitals. Only one hand 
in the 54 had a superficial volar radial artery extending beyond the thenar 
muscles, and this was unique im that it jomed the deep arch. Thus no hand 
in this group had a superficial volar arch/superficial volar radtal or a 
common volar digital/dorsal metacarpal anastomosis. 

The anastomoses between common volar digital and volar metacarpal 
or volar radial index arteries for the 127 hands were tabulated (Table 5). 


The most frequent site involved the volar radial index either alone (56 per 


cent of hands with a common volar digital/volar metacarpal anastomosis ) 
or an combination with a volar metacarpal. The second or third common 
volar digital was involved in only 24 per cent im each case, and the fifth 
finger’s ulnar proper digital in only 6 per cent. 

In addition to the anastomoses, 22 of the 127 hands had adjacent sides of 
two digits supphed by the volar radial index (8 cases; adjacent sides of the 
second and third digits) or the third volar metacarpal artery only (14 


fa it 
46 
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cases; the fourth and titth digits, and the ulnar side ot the fifth digit: also 
in 1O cases). 

In hands wathout a common volar digital/volar metacarpal anastomosis 
the volar radial index artery supphed the adjacent sides of the second and 
third digits in 10 cases and the third volar metacarpal, the ulnar side of the 
fifth digit in TO cases in the absence of a corresponding common volar 
digital artery; and in 2 other cases adjacent sides of the third and fourth 
digits were supphed by the second volar metacarpal artery 


5: Sirk or ANAStoMosts oF Raptat ox Vorar METACARPAL 
WITH COMMON Votar Artes 127 


Bifurcation of comanon volar Proper volar digital 
Number of digttal artery supplying te ulnar side of 
hands adjacent sides of dtatts Sth digit 


\nastomostis 
\niast 


Anast 
Anast 


Anast Anast 


Totals 105 


Thus, whether an anastomosis was present or not, the adjacent sides of 
the second and third digits received additional or sole support from) the 
volar radial index artery in 123 hands or shyhtly more than half the entire 
sample. When anastomosis occurred for these or other adjacent digits, the 
main arterial supply might come from the common volar digital or the volar 
metacarpal (or volar radial index) artery or at nught come from both 
equally, judging by the relative sizes of the vessels concerned, 


UPDR,; Deep ulnar/deep arch; superficial volar arch/princeps pollicis; 
common volar digital/volar metacarpal; and superficial arch/superficial 
volar radial anastomoses; big. &. 

Twenty sevan, or 67 per cent of the 40 hands with four types of 


anastomosis, Had this combination (Table 2). A superficial volar arch/ 


4 
7] 
15 \nast 
7 Anast 
Anast 
5 Anast 
Atmast Anast 
12 Anast , x 
& 
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superficial volar radial anastomosis occurred in 74, or 33 per cent, of the 
hands in the entire sample (Table 1). 

The patterns of the first three anastomoses already have been described 
The superficial volar arch/superficial volar radial anastomosis was identical 
inthe hands with four anastomoses and in the entire sample. The superficial 
volar branch of the radial artery passed through or over the superficial 
layers of the abductor pollicis brevis and flexor pollicis brevis to anastomose 
with the radial end of the superficial arch (Pig. 8). Cin one hand the artery, 
after entermy the thenar muscles, penetrated the flexor retinaculum at 


about ats mid-point to enter the palm deep to the retinaculum.) Occa 


Panik 6 Common Vortak Merracarear 
ANASTOMOSES IN 55 TIANDS 


Number of 


hands Dorsal metacarpal artertes concerned 
2d td 


\nastomosis 
Anast. \nast. 
\nast Anast 
Anast Anast 
\nast 


‘Totals 53 


sionally the artery yave a branch, distinct: from the “proper digital” 
branches of the superficial arch to the adjacent sides of the first and second 
digits, to the radial side of the first digit. 

Sumilar superficaal volar radial arteries oceurred in 17 other hands, or 
7 per cent of the entire sample, but did not anastomose with the superficial 
arch. In such cases the “proper digital” arteries to adjacent sides of the 
first and second digits arose from these arteries rather than from the radial 
end of the superficial arch. In the remaming 135 hands the superficial volar 
radial artery terminated in the thenar muscles, 


Deep ulnar/deep arch; superfictal volar arch/princeps pollicts ; 
common volar digital/volar metacarpal; superfietal arch/superficial volar 
radial; and common volar digital/dorsal metacarpal anastomoses. 

Only three hands, or about one per cent of the entire sample, showed all 
five types of anastomosis (Pable 2). In these hands, in addition to the pre 
viously deseribed anastomoses, a common volar digital/dorsal metacarpal 
anastomosis usually was effected by the seecnd dorsal metacarpal artery 


7 
‘ 
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passing distal to the heads of the second and third metacarpal bones, enter 
ing the palmar aspect of the hand, and joining the corresponding common 
volar digital artery at its bifurcation into proper digital’arteries, 

The same type of anastomosis occurred alone or in different combinations 
in S55 hands, or 24 per cent of the entire sample (Pable 1). The anastomos 
ing dorsal metacarpal artery was almost always the second, but occasionally 
the third or fourth, ether alone or in combination (Table 6). The junction 
with the corresponding common volar digital artery was also almost always 
at the bifureation but occasionally was with a proper digital artery (Fig. 5). 


Pantie 7 Par oF Doksan Metacanear OF 
SIZE IN 150 HANDS Wirt or A ComMoNn Vorat 


METACARPAL ANASTOMOSIS 


Namber of 


hands Dorval metacarpal artertes (DAD) 


td 


Totals 


The dorsalearpal and dorsal metacarpal arteries were of insignificant 
sizein OF hands; the presence of one or more dorsal metacarpal arteries in 
the remaining 156 hands is shown in Table 7, regardless of anastomotic 
connections with the common volar digital arteries, A’ first dorsal meta 
carpal artery (wath ether a branch lying: superficial to the radial or ulnar 
head of the first dorsal interosseous musele, or both branches ) and a second 
dorsal metacarpal artery occurred frequently. A third or a fourth dorsal 
metacarpal artery was uncommon. Special branches of the princeps pollicis 
artery anastomosing with the superficial arch that took a simular course to 


a first dorsal metacarpal artery (Pable 4) have not been inclided here 


I). size 


‘Table & shows the mean diameters and relative cross-sectional areas of 


the major artenal branches and their anastomoses. The ulnar and radial 


Ist od Ith 
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arteries at the wrist, and the superficial volar arch and the radial arteryygon 
the dorsum of the hand were of the same order of size. However, after the 
onan of the princeps poles and volar radial index arteries, the deep arch 
had a cross sectional area of Jess than half that of the superficial arch. 

The proper digital, princeps pollicis, superficial volar radial, and median 
arteries and the deep arch were of the same order of size. So were the 
anastomotic connections between the common volar digital and volar meta- 
carpal Cor volar radial index) arteries and between the superfieral volar 
arch and superficial volar radial artery. Anastomotic connections between 
the deep ulnar and deep arch, superficial volar arch and princeps polliers, 
and between the common volar digital and dorsal metacarpal arteries had 
somewhat more than half this cross-sectional area. 

The dorsal carpal arch and second dorsal metacarpal artery were small, 
having only one-sixth the cross-sectional area of a common volar digital 
artery, unless the second dorsal metacarpal anastomosed wath a common 
volar digital artery) (when ats cross-sectional area was approximately 
doubled). The first dorsal metacarpal, or ats branches, had a cross-sectional 
area of one twenty-fifth of a common volar digital artery. The other dorsal 
metacarpal arteries, unless anastomosing with a common volar digital 
artery, were of similar size to the first. With the exception of the second 
dorsal metacarpal artery, the entire dorsal arch and oats branches were 
relatively unimportant, 

The radial side of the second digit and the ulnar side of the first digpat 
often received a double arterial supply, the former from a supertical volar 
rachal index artery from the superficial arch and from the volar radial index 
artery from the deep arch, and the latter from the ulnar bifurcation of the 
princeps pollicis and froma “proper digital” branch of the superficial arch 
In both cases there tended to be reciprocal modification im size of ether of 
the two branches concerned, Tf the superticial volar radial index artery was 
small or absent, then the volar radial index artery was large so that the 
total arterial supply remaimed of the same order as a proper digital artery. 
The ulnar branch of the princeps pollicis artery had a similar reciprocal 
size relationship with the branch of the superficial arch supplying the same 
side of the first digit. However, in the first digit, the ulnarward blood 
supply exceeded the racialward ina ratio of 4 to despite the reciprocal 
size differences. 

The volar radial index artery had a cross-sectional area of 1T8 mm.? and 
the volar metacarpal arteries, like the dorsal metacarpal arteries, of only 


O.8 mm? However, when the volar radial index or a volar metacarpal 


i 
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TABLES. MEAN DIAMETERS AND Cross SECTIONAL AREAS OF THE BRANCHES 
AND ANASTOMOSES OF THE ULNAR AND RADIAL AkKTERIES (MEDIAN 


Approx Approv Approw 
mate male 
Cross CV ONS 
sectional sectional Sectional 
ULNAR Thiam. area KADIAL Thiam area ANASTO Diam area 
KRANCHES (mm) comm") BRANCHES MOSES 
Ulnar Deep ulnar 
(wrist) 10 (wrist) 10 deep arch 1s 
Supt. vol. Supf. volar 2.0 3 Supf. volar 
arch 30 7 arch/ pring 
Radial 
Commer vol (dorsum) 30 / 
digatal Common volar 
Dorsal ' t | 
/ve 
Proper vol arch 10 
: metacarpal 
digital 
dorsal 
Wp Volar 
Supt. vol 0 0:2 
arch /supe 
radial 
metacarp 
& Common vol 
Supt ulnar (no anast.) 10 OX /d 
of thumb j 1.8 
2d dorsal metacarpal ] Ik 
metacarp. 
(anast.) 
Princeps 
polhas 20 
Princ. poll 
ulnar br 20 3 
i 
Prin poll 
radial br 
Volar rad 
index 1.8 
V olar rad 
index (to 
digits <4) 
Deep volar 
arch 20 
Volar 
metacarpal 10 
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artery anastomosed with a common volar digital artery, its cross-sectional 
area tended to be inereased to the order of a proper digital artery. 

In yeneral, the cross-sectional area relations indicated that the first digit 
and the radial side of the second were supplied by the radial artery and the 
remaining digital areas by the ulnar artery; but the adjacent sides of the 


second and third digit often received a major supply from the radial artery 


either by the volar radial index or by the second dorsal metacarpal artery, 


I. Median arteries (Table 2) 


Median arteries were found 24 specimens per cent). In most 
instances they came from the proximal portion of the ulnar artery or from 
the common or volar inttrosseous branches and passed down the forearm 
with the median nerve. In two specimens they arose from the radial artery 
in the middle of the forearm. 

The commonest anastomotic pattern in the 24 hands was UPD, which 
was present nine times (38 per cent). The main distribution of the median 
artery in the hands was to all or part of the first two and one-half fingers 
(19 hands). In 17 hands at anastomosed with the radial artery, in D1 wath 
the ulnar artery, and in four it formed no anastomoses, 

In two hands the median and radial artery jointly supplied the first two 
and one half fingers, and the ulnar the remaming fingers, but there was no 
demonstrable anastomosis in the hand between the ulnar artery the 
radial-median complex, 


Ko Anomalies of the radtal and ulnar arteries 


The radial and ulnar arteries of 173 upper extremities were examined. 
Twenty radial and 16 ulnar arteries were anomalous. The commonest 
anomaly was high bifurcation of the brachial or axillary artery to form the 
radial and ulnar arteries. This occurred in 14 specimens (& per cent), and 
the bifurcation ranged from the second part of the axillary artery to. the 
lower brachial artery just above the antecubital fossa. Ino five specimens 
(3 percent) the radial artery was formed by the junction at the antecubital 
fossa of a branch from the axillary or upper brachial artery with a second 
branch from the normal bifureation of the brachial. Two ulnar arteries and 
one radial artery ran down the forearm: entirely superficial to the volar 
antebrachial muscles 


Gi. Relationship of the deep branch of the ulnar nerve to the deep volar 
arch 


The relationship of the deep branch of the ulnar nerve to the deep arch in 
the depths of the palm was determined in 227 hands. In 113 hands (50 per 
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cent) the nerve lay posterior to the deep volar areh; im TOS hands (46 per 
cent) the nerve lay anterior to the deep volar arch. The nerve was distal to 
the arch in five hands, anterior, then posterior to the arch im two hands, 


and posterior, then anterior to the arch im two hands 


H. Comparison of right and left hands 


One hundred corresponding pairs of right and deft hands were compared 
for radioulnar anastomoses. The majority of the pairs (79 per cent) were 
dissimilar. bexcept tor the (deep ulnar/deep arch y anastomosis, which 
was frequently present im corresponding hands, the number and type of 
anastomoses in the mpht and hands of these 79 pairs varied widely 
Twenty-one pairs (27) percent) had identical radio-ulnar anastomoses. The 
commonest arrangement was (VD), found in mine pars of hands 

Seventy six pairs of hands were examined for similarity of relationship 
of the deep branch of the ulnar nerve and the deep volar arch. The relation 
ship was the same in both hands im $2 pairs C68 per centy, and differed im 
24 hands (32 per cent) 


The above studies indicate the misleading character of some texthook 
descriptions of the arterial pattern im the hand. The most mpressive feature 
was the inconstancy of the arteries. This was particularly true of the dorsal 
and volar metacarpal arteries and the superficial volar branch of the radial. 
The proper volar digital artery to the radial and ulnar side of cach finger 
was always present, but its onpin varied considerably. The proper volar 
digital arteries to the adjacent sides of the index and muddle fingers fre 
quently received an augmented blood supply from the volar radial imdex 
and second dorsal metacarpal arteries 

Textbooks often describe the superficial volar arch as beimp completed on 
its radial side by anastomosis with the volar radial index or superticrl volar 
branch of the radial artery. However, in this study it was most frequently 
completed by anastomosis with the princeps polher hands, rather 
than the superficial volar braneh hands) or the volar radial mdex 
artery (very rarely). The deep arch was more constant, bem derived from 
the deep branch of the ulnar and the palmar contiimation of the radial on 
OF percent of the hands. Large anastomoses between commen volar digital 
and volar metacarpal arteries were frequent (56 per cent) but variable 

Some anatomical basis may be offered for the reports of gangrene of the 
thumb and index finger after interruption of the radial artery at the wrist 


In 250 hands per cent) there was absent or reduced radio 
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anastomosis, Six hands had no demonstrable anastomosis, and 25 had only 
one, usually by way of a small deep volar arch (17 hands) with an average 
cross-sectional area of only one-fifth that of either the radial or ulnar 
artery. The remainder of the hands had two or more anastomoses, which 
should provide adequate collateral cireulation since the smallest average 
cross-sectional area was almost half that of the radial or ulnar artery. With 
three or more anastomoses the cross-sectional area was almost equal to, or 
greater than the 10 mim? average of the radial or ulnar. The cross-sectional 
area determinations give only a general relationship of arterial capacity 
since they do not account for variations in thickness of arterial walls. 

The 10 per cent meidence of large median arteries, and eight per cent 
occurrence of ligh bifurcation of the brachial or axillary artery are similar 
to figures previously reported’ The nearly equal anterior (46 per cent) and 
posterior (50 per cent) relationship of the deep branch of the ulnar nerve 
to the deep volar arch differs somewhat from the 63, 34 per cent incidence 
reported by Gray 


SUMMARY AND CONCLUSIONS 


Two hundred fifty adult cadaver hands were dissected) for arterial 
patterns. Five major types of anastomosis between the radial and ulnar 
arteries were found in 226 hands, which often differed from: common text 
book deseriptions. The deep branch of the ulnar/deep volar arch anasto” 
mosis (Uy) was found in OF per cent of the hands, superficial volar arch 


princeps pollicis anastomosis (Py in 66 per cent, common volar digital 


volar radial index or;volar metacarpal (10) im per cent, superficial 
volar arch/superficial volar branch of the radial (RY) in 33 per cent, com- 
mon volar digital/dorsal metacarpal (M) im 24 per cent, and no anastome 
sis mm two per cent, Twenty-four hands (10 per cent) had median arteries 
contributing to the blood supply of the hand. 


Of the entire group of hands, && per cent had more than one of the above 
types of anastomosis and, on the basis of cross-sectional area calculations im 
13 hands, would probably have had adequate collateral circulation if the 
radial or ulnar artery had been mterrupted, Of the various combinations of 
anastomoses, UP) UPD. UPDR, and UPDRM were the most comments 
encountered in 10, 22, 11, and 7 per cent of the total of hands. Twelve per 
cent had only one anastomosis (25 hands) or none at all (6 hands) and 
probably had inadequate collateral channels. 

The average diameters of the various arteries and anastomoses were 
determined in 113 hands and their cross-sectional areas were calculated 
and averaged, 
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In 173 upper extremities, 20 radial and 16 ulnar arterial anomahes were 
noted, the commonest anomaly bemg their formation by a higl 


of the brachial or anilary artery (14 arms), 


bittireation 


In 226 hand 


the deep branch of the ulnar nerve lay Posterior to the 
deep volar arch in 50 percent and anterior in 46 per cent 


of 100 corresponding: pairs of riglit and left hands revealed 


the pattern of anastomoses in only per cent 
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J. Wo HOLLINGSWORTH ® Department of Internal Medicine, Yale 
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EXPERIMENTAL BACTEREMIA IN NORMAL AND IRRADIATED RATS{ 


INTRODUCTION 


A common finding in anmials which have suffered severe radiation injury is 
Invasion Of the blood stream by bach normally found im the intestinal 
tract.” Accordingly, it is generally conceded that one of the significant 
aspects of such injury is weakenmy of the normal barrier which prevents 
the development of infection by micro-organisms that) ordinarily exist 
harmlessly in the bowel. This bacteremia could be due to one or more of 
the following: (1) continuous passage of large numbers of bacteria from the 
bowel into the blood stream, (1) impaired function of the mechanism which 
normally effects the removal of bacteria from the circulation, or (iil) escape 
of a few organisms from the bowel with establishment of infection in other 
parts of the body and bacteremia as a result of that infection. We are 
reporting the results of experiments which have a bearing on this subject, 


METHODS 


The test organism was a strain of /2 colt originally isolated from urine of a patient 
with pyelonephritis. It fermented dextrose and lactose, was citrate nevative, methyl 
red positive, Voges-Proskauer negative, indol positive. The organism had been em- 
ployed production of experimental pyelonephritis of rats, using the method of 
Mallory ef al and had been through many animal passages before the present work 
was done. bor these experiments a culture in beef heart infusion broth (Difco) was 
stored at — 20° © One tube of it was thawed each week and maintained on blood apar 
base as seed culture for all tests done that week 


The bactertal suspension to be injected into animals was prepared as follows: A 


small fragment of a colony was dispersed in S ml oof beef heart infusion broth and 
meubated at 37° C. for four hours, then transferred to an ice water bath until needed. 
The amount injected into an animal was 0.5 ml. The number of viable organisms was 


estimated in-each experiment by making ten-fold dilutions in saline and pouring: plates 
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at 10% 10%, and 10° dilutions. The number of colomes per ml. was found to vary 
between 250,000,000 to 720,000,000, most berg: between 250,000,000 and 450,000,000, 

The rats were Sprague-Dawley strain males obtamed from a local suppher. ‘Their 
weights ranged from 250 to 350 grams 

In most of these experiments the procedure was as follows: Animals were anesthe- 
tized by intraperitoneal injection of 12 mg. of pentabarbital sodium, additional doses 
being given when required. The right) femor ‘rtery and vem were exposed below 
the mguimal lament, and sterile polyethylene aibes, size Pl 50, filled with heparin 
solution were inserted into the vessels. The plastic tubes were occluded with straight 
pins which were removed only at time of sampling or injection Heparin, 0.2 mL, was 
injected through the venous catheter, The bacterial inoculum was then ajected by 
the same route, and samples of blood for bacterial count were removed via the arterial 
catheter at sustable intervals thereafter. 

In experiments on the course of this bacteremia an normal rats only one blood 
culture was obtained on each animal The bacterial suspensions were injected into a 
tail and, at the tame for obtamiungy blood, the animal was anesthetized, the heart 
was exposed by openmp the chest, and the sample aspirated directly from the left 
ventricle 

The number of bacteria circulating aim the blood was determuned by conventional 
pour-plate techniques Blood samples were diluted immediately im increments, 
05 ce. and 4.5 cc. cold saline. Pour plates were prepared according, to the range of 
bacteremia expected, three dilutions being prepared for each sample of blood The 
medium was blood base (Diteo). The plates were imeubated at 37° (for 48 
hours and the colomes were counted, using a Quebec-type counter, The plate in which 
the number of colomes was more than 30 but less than S00 was taken as paving. the 
most nearly accurate result. In every case, growth was carefully imspected: colomes 
were checked at suspected of being contamunants, and at least one from every plate 
was subcultured on Kligler’s iron agar and Simmons’ citrate ayar as a presumptive 
test to verity presence of feo colt 

XNarradiation consisted of SOQ roentgens total body exposure (250 kv TS ma: 
Thoreus filter, 50 em. distance from the tube) three days preceding the test. This 
dosage caused profound depression of the number of carculating leukocytes, all animals 
having total arterial blood leukocyte counts of Jess than TSO per cummin on the day 
of study 


RESULTS 


Bacteremia imi normal ra In the course of studies related to other 
problems we have obtamed single quantitative blood cultures at) various 
intervals after the intravenous ayection of this culture of colon bacillus 
These showed bacterenua of one to four nulbon orgamismns per ml 
two to six minutes after the mtravenous moculation. There followed a rapid 


diminution, so that after JO minutes the number was venerally between one 


to four thousand per al. There was often a tenden y toward complete 


clearing at two to six hours, followed by somewhat higher levels at the end 


of 24 hours, then a decline to negative cultures after 48 hours 


—7 


YALE JOURNAL OF BIOLOGY AND MEDICINE Volume 28, September 1985 


It should be pointed out here that the bacterial inoculation used in this 
work did not canse discernible infection im normal rats. An occasional am 
mal succumbed within the first 12 hours, probably due either to the anes 
thetic or to injury by the bacterial endotoxin, but deaths at later periods did 
not occur. One group of 12 rats was sacrificed 30 days following this inecn 
lation. there had been no 
sign of iiness in them, and 
cultures of blood, kidney, 
liver, spleen, and lung 
failed to yield colt. 


Comparison of bactere- 
nud tn normal and in irra- 
diated rats. the 
information obtamed on 
bacterenma normal ani 
mals appeared that the 
peniod between 300 min 
utes and two hours would 
be suitable for the com- 
parison wath irradiated 
animals. This) short test 
period permitted the ob- 
taining of more than one 
observation on the same 
and) provided an 
indication not only of the 
efficiency of imitial clear 


mg, but also of any ten- 


0.0001 
60 | 120 
TIME IN MINUTES AFTER INTRAVENOUS E. COU 


deney to early develop 
ment of mfection. No at- 
Removal of cof from normal and irradi 
ated animals, expressed as percentage of viable 
en the period of compart- 

organisms mjgected 


tempt was made to length! 


son because of the possi- 

bility that subsequent development of endogenous bacteremia the 
irradiated animals mught lead to erroneous conelustons. 

experiments of this nature were carried out on five occasions, Deaths 

due to hemorrhage during the experimental procedure occurred oceasion- 

ally, but complete tests were accomplished with nine normal and eight 

irradiated animals. The colony counts obtamed are given in Table 1. The 


data are also presented graphically in Figure terms of percentage of 


SS 

001 
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the calculated mumber of bacterta myected inte the circulation of each am 
mal, assuming a blood volume of 20 Pt wall be observed tirst that there 
was no great difference in the ability of ammials of eather group to destroy 
or rapidly remove the intravenously inoculated bacteria trom the blood 
stream, since only a small fraction of the calculated imoculum conld be 
recovered after 30 minutes, Nevertheless there was a consistent difference 
hetween the two groups, in that the counts were Ingher in the irradiated am 
mals; also there appeared to be less tendency to further reduction during 


the succeeding minutes in the irradiated animals 


Taste per OF Broop rn AND Tee aptatien Rat 


FOLLOWING INTRAVENOUS EN JECTION OF Living cont 


Normal Irradiated Vormal Trraduited ormal Irradiated 


2.600 8.100 AQ 1 3x0 
1.600 18.400 24W 15.600 
1.130 12,500 7 6.900 
1110 14.600 12.400 2.800 
1.840 8 900 7 128,000 O40 
1,030 18.600 7 7400 

610 348,000 
4.300 161.000 110000 
1,720 


The data for the 30-minute period were subjected to statistical analysts 
Because of the marked difference in variance of the two groups, the “i test 
was not stuttable. However, a test based on ranks” revealed 


significant difference value Jess than OOT) 


Second intravenous of bactertal culture Vhe results of the 
preceding experiments imdicated that urradiition didi not seriously 
the mechanism which removes micro-organisms from the emenlatinig: blood 
However, it seemed conceivable that these experiments had umposed about 
‘the maximum load on this system and that the different level of bacterenna 
incnormal and arradiated animals was due to exhaustion of the clearmy 
mechanism in the latter Another experiment wa carnmed out to test 
this possibility. 


Six rats after bemp subjected to the usual dose of radiation developed the 


usual severe leukopema at the end of three d: 


ivs. An of mi 
Ie coli culture was then given to each one. (The content of this was deter 


mined to be 225,000,000 organisms per Atter an interval of four 
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hours, plastic tubes were placed in the femoral arteries and veins and, after 
drawing blood samples for quantitative culture, a second injection of 0.5 ml. 
of the same bacterial culture was given into the femoral vein, Subsequent 
cultures were obtained at 30, 60, and 120 minutes. Three of the six animals 
succumbed at some stage during the experiment. The results are shown in 
Table 2. It can be seen that each anmial had a positive blood culture before 
the second inoculum was given, but despite this there was the same efficient 
Clearing of most of the second inoculum: within the next 120 minutes. This 
Is interpreted as showing that the clearmp mechanism still funetions 
efheently at this stage of radiation myury 


Taste 2. Test or Caracity oF IRRADIATED ANIMALS 10 CLEAR A SECOND 
of cont THE Broop, 4 Hours arte tae 
INTRAVENO! oF cout 


Colomes per ml blood 


Preliminary Ou mun 120) main, 


1,270 000 * 
4,200) 4,400 2.160 
71,000 42,000 23,400 21,900 

0,000 203,000 * 

11,800 12,100 7,600 + 
RRO 000 39 000 


* Ammal succumbed during course of procedure. 


DISCUSSION 


These experiments were begun in studies of other problems, namely, the 
pathogenesis of pyelonephritis and the phagocytic function of transfused 
leukocytes. We are reporting here the results which bear on the problem of 
the pathogenesis of bacterenna and death following radiation injury. 

Many observations on the bacterenna which follows intravenous myection 
of large numbers of living bacteria in rabbits, dogs, and cats have yielded 
results comparable with those obtamed here in rats. The attention of most 
Mivestigators seemis to have been focussed on the spectacular rapid clearing 
Which takes place within the first 80 minutes. Nevertheless, their results 
often show, as do ours, that following: the major removal, a quanti 
tatively Tess stoking bacteremma, less than organisms per mi, may 
persist tor 12 te 72 hours, irrespective of the outeome. This does not seem 
to be due to an exhaustion of the “cleariy mechanism,” since a second 
injection of bacteria as followed by the same rapid disappearance of most of 


the newly introduced organisms within the first 30 minutes, As a matter of 
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fact, there 1s little evidence to indieate that ability to clear foreign particles 
or bacteria from the circulation ever fails, since at has been shown to be 
functioning effiaently even in morbund animals with massive bacteremia’ 

Certain possibilities may be suggested in explanation of the low grade 
bacteremia which persists for 48 hours or more after intravenous myection 
of a culture of living organisms: (a) It may represent infection of some 
tissue or tissues, multipheation of bacteria and their discharge into the 
circulation. This does not seem to be a strong probability in the case of 
normal animals because, as has already been mentioned, no evidence of 
infection has been observed in them. (b) It may result from the fact that in 
the initial clearing of the massive dose of infecting organisms some of them 
are arrested in certain tissues (eg., the lungs, voluntary muscle, ete.), but 
after an interval of time they are ayain released, to be carned to other 
organs such as the spleen and liver where they are finally destroyed. This 
appears to us to be the more probable explanation of the findings im normal 
animals. 

Turning now to the irradiated, leukopemic animals, the most obvious point 
to be emphasized is that there appears to be noe major impairment of 
“reticulo-endothehal” funetion, ability to remove living bacteria 
promptly from the circulating blood. This is in agreement with the findings 
of Calloway and Kerby, who reported that bacteria were cleared from: the 
splanchme circulation of irradiated rabbits.’ 

How are we to look upon the shght but apparently significant difference 
in level of bacteremia in radiated and normal rats during the period between 
30 and 120 minutes? (a) It may be an indication of yreater susceptibility of 
the tissues of irradiated animals to bacterial infection. With the evidence 
that the clearing mechanism as still efficient in irradiated animals, the fact 
that they had more bacterin per mil. of blood could be Interpreted as CVI 
dence that active multipheation of organisnis was taking place somewhere, 
resulting in the entry of large numbers of bacteria ito their blood streams. 
(by It may reflect diminished ability of the leukopenie animals to destroy 
organisms wherever they are orginally arrested. The studies of Wood! 
show that some of the bacteria which stick to the walls of sinusoids and 
capillanes are eventually destroyed by the polvmorphonueclear leukocyte 
which also adhere to these areas. From this standpomt at seems reasonable 
to suppose that granulopeme animals might exhibit a quantitatively greater 
bacterenna during the period under discussion 

The recent demonstration by Pillemer and associates’ that properdin, a 


component of serum protein, plays a role in natural immunity to mfeetion, 


and that properdin ts apparently capable of protecting rats against post 


‘ 
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radiation enteric bacterial infection could be incorporated in either of the 
preceding hypotheses. 


SUMMARY 


Quantitative blood cultures were obtained from) rats following intra- 
venous injection of living /:. colt. Normal animals were compared with 
animals which had been subjected to severe radiation injury. 

In both groups the main mass of injected organisms disappeared within 
30 minutes. There was, however, a consistent and statistically significant 
difference in number of bacteria remaiming in the circulation, irradiated 
animals having the larger numbers. 

Possible causes of the quantitatively greater residual bacteremia in 
irradiated animals are mentioned, The conclusion is drawn that the prinet- 
pal defect lies not so much in an inability of the fixed phagocytes to extract 


bacteria from the blood stream as ina lessened capacity to destroy bacteria 


wherever they are arrested, As a consequence in irradiated animals there is 


yreater opportunity for re-entry of the bacteria into the circulation after 
temporary sequestration yarious locations for establishment of 
infection 


. 
* * 


We are indebted to Dr. Chu H. Chang and Miss Anna Allen of the Department of 
Radiology for irradiation of the animals. 
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HEPATIC RADIOAUTOGRAPHY FOLLOWING INTRAVENOUS INJECTION OF 
RADIOACTIVE CHROMIUM PHOSPHATE AS A FURTHER CONTRIBUTION 
TO RETICULO-ENDOTHELIAL FUNCTIONAL TESTSS 


The complesity of the reticulo-endothehal functions is refleeted in 
the great difficulties of developing adequate functional tests. Phagocytosis, 
by definition the characteristic function of the RE system, has served as a 
basis for most of the functional tests reported’ When radioactive colloids 
were first employed by one of us,’ this technique was felt to be a very useful 
tool for studying RE activity. In the course of such studies, however, it was 
soon discovered that phagocytosis is a very complex phenomenon compris 
ing several independent variables” Therefore, further refinement of the 


technique was needed, At present our routine Riv functional tests comprise : 


a. The determination of the phagocytic activity of the total Ri: system by 
measuring the rate of disappearance from the circulation of intravenously 
injected colloidal radioactive chrommum: phosphate The de 


crease of the radioactivity in the blood is an exponential function; so a 
reproducible value for comparison can be obtamed by caleulatiny the mtra- 
vascular “biological halt-life’ the time during which half of the radio 
activity is removed frome the cireulation). This half life value 
reflects the over-all phagocytic activity of the Re system 


b. The determination of the site of uptake of the test colloid. bollowiny 
mitravenous administration of CrP"Oy the distribution of radioactivity 
among the different organs (liver, spleen, kidney, ete.) is very constant im 
healthy ammials.” Any distortion of the organ distribution pattern is a sensi 
tive indication of altered Rie funetion. It has been observed that although 
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the rate of phagocytosis (e., “biological half-life’) remained within nor- 
mal limits im certain experiments, the site of uptake was largely altered. 
For instance, following whole body x-irradiation’ or trypan blue pretreat- 
ment” the compensation of the RE injury is so rapid that the biological half- 
life remains unchanged or even shorter. Determination of the organ dis- 
tribution of CrP%O, reveals, however, extensive RIE changes caused by 
these ayents. 


c. The phagocytic capacity of the RI: system can be titrated by injecting 
increasing amounts of Thorotrast) (collodial thorium oxide) then 
measuring the degree of the subsequent blockade’ by determining the “bio- 
logical half-life’ of the CrP?O,. Thus, ‘in case of true hyperphagocytosis” 
a larger dose of Thorotrast is needed to achieve the same degree of blockade 


as in control annals. In this way small increases or reductions the 


phagocytic capacity whith are not revealed by testing the phagocytic ability 


(“biological half-hfe”) can be demonstrated. 

The above described triple functional test still Jeft many questions about 
the complexities of the RIE phagocytosis unanswered, Studies on the histo- 
logical localization of the CrP*O,, using radioautography, provided further 
information and proved to be a valuable adjunct to the other CrP®Q, tests. 
The intent of this paper is to describe the technical procedure and outline 
our interpretation of the hepatic radioautogram following intravenous 
injection of CrP8?Oy4. Some examples will also be given to illustrate how 
radioautography may help to interpret the results obtained with the other 
CrP**Q, tests. 


METHOD 


Colloidal CrP®O. suspensions were prepared in the same way as reported before.” 
The anhydrous CrP"’O, was dispersed mechanically in five per cent glucose (concern- 
ing particle size, cf. Pig. 1). The animals (mice, rats, and rabbits) were injected 
intravenously with CrP"O, and saerificed one hour later. (Previous studies have 
shown that even in animals with a considerably reduced phagocytic activity the 
removal is completed after one hour.) A small piece of liver tissue was fixed in 
Lavdowsky solution, dehydrated, and, after routine paraffin imbedding, cut 8- 
micron-thick sections. Because is insoluble in) water, alcohol, and acids, no 
dislocation or leaching can occur during the routine histological processing. The 
mounted white glycerme) sections were deparafimized, covered with Kodak 
NT-5S “experimental permeable base stripping film” and exposed usually for a matter 
of days. (The approximate time was estimated from the number of counts per minute 
obtained from one specimen.) After exposure, the film was developed for two minutes 
at 20° ©. in Kodak ID-19 developer, fixed in Kodak acid fixer for twice the emulsion 
clearing time; and washed in tap water for one hour. The slide was then stained with 


either one per cent azure or Giemsa. (Azure had the disadvantage that the color faded 


i 


> 


2) Radtoautograms of “normal” 
peripheral lobular localization « 


rat (A and B) and rabbit ¢¢ ) 
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rapidly on exposure to light. The low affinity of the gelatine for this dye, on the other 
hand, makes it superior to other stains.) In some instances unstained specimens were 
studied with the aid of phase contrast microscopy with equally satisfactory results. The 
photomicrograms obtained in this way were pertectly comparable wath those from 
Stained sections using regular microscope 

Gross radioautograms were carned out in the following way: dental x-ray film) was 
placed over the deparatimized section and another glass slide was put on top of the 
film. The two glass plates were gently compressed with a clamp to secure close 
contact between the tissue and the and to avoid sidewise dislocation during the 
exposure. After the exposure the film was processed an the usual manner tor x ray 
film 

In all experiments a group of control animals of the same age and sex was added 
The Instological procedure, exposure time, developing, ete were kept as identical as 


possible in the control and experimental groups 


RESULTS 


In healthy mice, rats, and rabbits injected with CrP?O, a very regular 
pattern was obtained on the hepatic radioautogram (bap. 2). The black 
spots indicate the location of the Kuptter cells contamimy one or more 
radioactive particles. The exposed areas are located peripherally along the 
interstitial septum between the mice a shyht accumulation of 
exposed spots was observed around the portal vers, see Pig. 3.) 

The characteristic peripheral lobular localization of the phagocytized 
CrP*O, particles is plausible considering: the diver cireulation the 
typical histological position of the Kupffer cells as related to the lobular 
structure of the liver. Figure 41s a schematic preture of the liver ementa 
tion based maimly on the mvestivation of Phas” Phe careful histological 
studies of Pfu,” recently confirmed by the excellent: work of Toro?” 
deseribe three types of Kupffer cells, which are different im histological 
appearance and lobular localization, One of them, the characteristic stellate 
cells (Sternzelley, with elongated cytoplasm straddles the bifureation of 
the communicating portal veins Csee bigs 4). Situated between the 
two branches at ther oryin, these cells are optimally exposed to the err 
culating blood. Pruhl describes these Kuptfer cells as being ina “eatehimy 
position” Colloidal matter entering the liver circulation) first) encounters 
these Rie elements around the edge of the lobuli, Obviously this zone of 
Kuptter cells contains the radioactive particles in our radioautoyram 

The other two kinds of Kupffer cells occur along the walls of the 
sinmsords and at the central vem and are also morphologically different 
Piuhl desenbes them as bemp ina “digesting position.” 

In advanced infections conditions the hepatre radiautogram showed a 


tnarkedly distorted pattern. Figure Sas froma rabbit liver exhibitisge 


a 
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everal large and many small abscesses Ccoccidiosis). The efficient periph 
eral lobular clearing of the particles, resulting in a circular dis 
tribution pattern in healthy animals, 1s largely changed due to the infection, 
and the radioactive particles are almost randomly distributed. It appeared 
that the distortion of the circular pattern somewhat paralleled the severity 
of the infection. 

Radioantographic studies were very helpful in demonstrating the effect 
of x irradiation on the Rie system. Young, adult, male mice (C57 Strong ) 


were exposed to LOO=500" 


whole body x airradiation, One 
day later was 
jected intravenously inte 
groups of animals (a) to 
determine the phagocytic ac 
tivity (1e., biological half 
lifey and for radioauto- 
graphy. In agreement with the 
findings of others’ the intra 
vascular biological half-life re 
mamed unchanged after the 
Schematic diayram oof the hepatic 
lobular circulation” Central vein. B. Sinusoid, The hepatic radio- 
( sites of Kupfter cells “catching 


position Portal vem Interstitial eom : 
portal ven extensive distortion. the 


autogram, however, exhibited 


mice irradiated wath the lower 
doses used, the peripheral removal of the radioactive particles became less 
efieient (lag. 6G). Many particles have escafed this peripheral filtermy 
zone and can be seen ain the sinusoids closer to the central vei. Following 
500 r the particles were scattered the lobulus without any sign 
of preferential peripheral localization (hay. 7) 


Attempts to quantitate the radtoautograplic technique. Odeblad’ devel- 


oped a densitometric techmaue for quantitative gross radioautography 


higures & and 9 demonstrate the use of this technique. Rats were injected 
intravenously with SO my. of colloidal iron per kg. body weight. One day 
later a group of controls was added and the animals were injected with 
The hepatic localization of the radioactivity. was studied with 
vross radioautography. Figure Sas the radioautogram and corresponding 
densttogram froma control anual. The densitometric scanning was carried 
out with the photometric device of Odeblad. Briefly, the radioautogram: was 
mounted ona rotating table. The lightsouree, placed under the table, was in 


a fixed position, Above the level of the rotating table a microscope was 
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mounted at the level ot the mage plane of the microscope a diaphragm was 
with apertures of ditterent sizes. In our experiments the magnification 
of the microscope was 1:10 and the aperture 20 mim. Therefore, a cireular 
area on the radioautogram with a diameter of 200 pw could: be studied, 
Above the microscope a phototube was mounted which was connected 
through a modulator and amplifier to a cathode ray oselograph. Figure & 
shows the results obtamed with this technique “The densitogram: show 
valleys and peaks. The form 
er represents the black spots 
on the radioautogram, the 
latter the unexposed areas 
(infields” oof the 
The distance between two 
vallevs equals the diameter 


of the lobuh UM X= 25mm 


1OOR Ke 24MM 


lollowing the pretreatment 22MM 


14 


with collomdal iron, the radio 


-J 
autogram becomes — diffuse | 
(log 9) and the creular pat | 24-27mm 
( 


The densitogram indicates ic. 10. Frequency distribution of distances be 


the lack of peripheral lobular “showers Cexposed spots on the rade 
autopram) and corresponding: central veins 
“normal” and x-irradiated mice Cet. text) 
waves at regular distances © Mo represents the mean from the control 
mice (025 millimeter) 
LOOK represented the mean from mice 
radioautog ram ated with 100 r (Cet text) (024 muallimeter) ; 
SOOR represents the mean from mice irradiated 
The preferential localiza with 500 (0.22 millimeter) vertical dines along 
tion of radioactivity an the the abscissa mark the groups of hiphest frequency 
(O14 0107 tom S00 r; 0.21-0.23 mm 
hepatic racioautogram frome 024027 mm 


distribution by the absence of 


obtained aim the “control 


control) 
healthy ammmals offers an 
other possibility for quantitating By estimating the 


average distance of the phavoovtized radioactive sources from: the central 


vem of the corresponding: lobulus an imeieation ean | 


«Obtained concerning 


the efficency of the peripheral zone of Kuptter cell, A large number ot 


photonnerograms were taken mang adequate magnification so that the field 


covered a shyhtly larger area than the Jobulus. lobult wath the asa 


perpendicular te the plane of the seetion were selected. Ly enlarged print 


the distance between each spot (re 


reel] contamuny one or several 


CrP particles) and the center of the lobulus was measured 10 


demonstrates some of the results obtamed. En thy 


experiment © 57 Black 
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mice were exposed to whole body x-irradiation. The dose used was between 
100 and 500 r. Next day a group of untreated animals of the same litter was 
added and all mice were injected intravenously with the same CrP""Q), 
preparation, What is so apparent by mere inspection (Migs. 6-7) can be 
verified by this method of evaluation. X-irradiation reduced the “average 
distance” considerably and the shape of the frequency distribution curve 
became distorted also. While in the controls a normal distribution curve 
was Obtamed, in annals irradiated with 500 r the distribution curve became 
askew (obviously the Jett side of the distribution curve eut off by. the 
presence of the central vem). 

Another way of comparing the different radioautograms is to count. the 


number of exposed black spots over each lobulus and compare the number 


of v. Kupffer cells contaming radioactive particles in control and experi- 


mental animals. We have found that whole body x-irradiation not only 
interfered with the localization but also reduced the number of v. Kupffer 
cells contaiming radioactive particles. 100 whole body x- 
irradiation this reduction amounted to 24 per cent, and 500 r diminished 
this number to 43 per cent in C57 Black mice when tested 12 hours after 
the irradiation 


DISCUSSION 


The main observation deseribed in this paper is the characteristic radio- 
autoyraphic pattern in the liver, obtained consistently after intravenous 
admumistration of our CrP’O, preparations. Although similar trends in the 
localization of phagocytized colloidal matter have been noted by others, the 
reproducibility of this phenomenon and its distortion under experimental 
conditions has not been emphasized. The radioautograms presented by 
Vekerdi et al” resemble very much the pattern we obtained in our studies, 
Pilever and observed that following the intravenous imyjection of 
colloidal polyphosphate localization decreased towards the central vein. The 
amount of colloidal matter imyected was, however, much higher (7 mg.) 
than in our studies, Probably the Kupffer cells of the peripheral zone 
became saturated. Therefore some of the material was taken up deeper in 
the sinusoids. 

The densitometric technique of Odeblad) seems to little to the 
evaluation of the radhoautogram. Further refinement would be needed to 
increase the resolving: power of this techmique. The other two methods 
tried, ie, the “average distance’ of the radioactive particles from) the 


center of the lobulus and the “average number” of Kupffer cells contaming 
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CrP), per lobulus pave us better quantitative data lor comparing the 
findings im various expermmental conditions. ‘This way of quantitating 
radioautogramis contams a number of sources of error, Some of these are 

the CrP preparation contains a broad speetrumy ot particle sizes, 
ranging trom around mucron to several nucra (bay. by. Phe size of the 
particle, and consequently ther content, exhibits a great var 
ability. Vherefore the size and the degree of the black spots varies con 
siderably. Bearmy this an ind: we overexposed our radioantog rans 
dehberately order to get mtensive over even small idividu- 
ally phagocytized particles, (Otten in ease of RE eg. following 
Inrachation without overexposure, one would overlook those small particles 
which are often deeper im the infield of the lobulus such overes posed 
radioautograms the radiation oranating from several different, but proxi- 
mate Kupffer cells may produce large confluent “sunbursts” This will give 
false values when counting the number of spots per lobulus. This erres 
could be overcome by reduc the exposure time. Pn this case one might 
look for an aggregation of exposed silver granules as the beyammimg of an 
exposed “spot,” thus mereasmgy the resolving power of techmique We pre 
ferred the overexposed rachoautograms because these pave a better over 

all qieture under dow magnification, which seemed to be desirable for 
evaluating the preferential localization of the phagocytized particles as 
related to the lobular structure, 

The method, of course, comprises all the errors of tustologieal 
technique. (Vaniabihty of the thickness of the section, shrinkage of the 
tissue during processing, ete.) The distance between the particle and the 
filma also affeets sharpness of the exposed spot. Absorption and scattermy 
increases with the distance between the radiation source and the film. Phe 
hbackseattering frome the gla side also contributes to the errors. The 
Wiportance of these factors became very apparent when attempts were made 
to stain the section prior to the radoautographie procedure. “The mounted 
and stamed sections were coated with a thin Cless than of 
lacquer and then covered wath the strapping: film. When these result, were 
compared with those without the lacquer coating, at was obvious that the 
rachoautoyrams were misleadingly distorted due to the presence of the 
lacquer. Phe small individually engulted particles did not catse an mtensive 
enough exposure of the film, and the over all preture showed only a few big 


Jakes of sunbursts 
Whereas the quantitative aspects of the radioautoyraphie technique still 
could be mnproved, the method seems to provide us with valuable imfornmia 


tion, especially in certain experimental conditions when the other 
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methods fail to register unequivocally the changes in REO functions, as 
was the case following pyrogen injection of rabbits’ or whole body 
x Irradiation.” 

Beyond the use of radioantography as a further adjunet to the CrP?O, 
technique, an important conclusion can be drawn from the above reported 
result with regard to the functional inhomogeneity of the Ri. elements in 
the liver. Following intravenous administration, about 70-85 per cent of the 
CrP?O, (depending on the particle size") will be phagocytized by the 
liver. Consequently, the rate of disappearance of the radioactivity from the 
blood (ie., intravascular half-hfey wall be mainly determined by (a) the 
liver circulation, and (by the effiaency of the peripheral lobular zone of 
the Kupffer cells. Using other colloids for testing, which wall be phago- 
eytized with evenly good chances by all the Kupffer cells of the liver, 
different results might be obtamed. The colloids used apparently by 
Frimmer, Vekerdi, and by us are mainly concerned with the peripheral 
zone of the Kupffer cells, while others using certain preparations of radio- 
gold, India ink, ete., night test the entire phagocytic system of the liver. 
‘Therefore it is necessary to qualify an RIE functional test by checking with 
radioautoyraphy or regular histology the hepatic localization of the injected 
colloid. Histological studies appear to be of great importance in order to 
clarify contradictory results, because other experiments of this laboratory 
strongly suggest a functional difference among the various RE elements of 
the liver, e.g. in immune response. The peripheral zone of Kupffer cells is 
apparently very radioresponsive, cortisone sensitive, and certainly involved 
in immune response. Further careful studies are needed to clarify the role 


on the “infield” elements in these processes. 


SUMMARY 


A detailed description of the radioautographic technique used has been 
given. Pollowimy intravenous injection of colloidal chromium) phosphate 
containing the radioactive particles were demonstrable only the 
peripheral zone of Kupffer cells along the interlobular septum liver, 
examples were given where this characteristic distribution of the phago- 


cytized material was altered, such as infection and whole body x-irradiation, 


Some methods for semi-quantitating the findings are 


deseribed. The usefulness of the technique has _ discussed and the ana 
tomical and probably functional mhomogeneity of the reticulo-endothelial 


elements in the liver pointed out, 


: 
: 
70 


studies on RES GABRIELT, GOULIAN, CUTLER 


RENGCES 


1 Barrow, J. Tullis and Chambers, Etteet of x-irradiation and ants 
lustamune drugs on the system measured wath collotdal 
gold. Amer. J. Physiol, 1951, 822 

Cazal, Po: Un nouvel aspect de la medecine les retienlopathies et la 
systome Paris, Vigot Freres, 1942 

elias, A re-examination of the structure of the mamunahan liver Paren 
chymal architecture) Amer. Jo Anat., 1949, 84, 311 

Ho: Reexamination of structure of mammahan liver; hepatie lobule and its 
relation to vascular and biliary system. Amer Jo Anat. 1949, 379 

Ro: Studien uber die WKolloidopesie mat radioaktivens KRolloiden. Verh 
anat: Ges,, 1950, 22, 25 

Gabneh, ko Ro: The distribution of radioactive chromium phosphate im tissues of 
rodents following nitravenous imyection Acta path mucrobiol seand., 1952, 

Gabneh, Ro and Heolmpren, Studies an the blockade of the reticulo 
endothelial system. Acta path mucrobrol scand, 1952) 37, 20 

Gabriel, Eo Ro: Quantitative evaluation of experimental blockade with the aid of 
radioactive chromium phosphate. Abstracts, NINth International Physiologa 
cal Congress, 1953, p. 373 

Gabriel, Roand Auskaps, The effect of whole body x arradiation on 
the system as demonstrated by the use of radioactive 
chromium phosphate Yale J. Biol Med, 1953, 26, 159 

Gabrieh, The velocity at which radioactive colloids disappear from) the 
blood Studkes on the function otf the system. Acta physiol 
st and , 1951, 23. 283 

Gabneh, Ro: Reticuloendothelal activity during antibody response. Ann 
Acad. Sci, 1955, 59) art 

Gabneh, Bo Ro and Bennet, Under pubheation 

and Cutler, Beta irradiation effects on retreulo-endothehal 
system following intravenous injection of radioactive chromuum phosphate 
Proc. Soc. exp. Biol. CN 1954, 87, 661 

Gallimore, J. Boyd, G oA. and Stannard, Jo N auterachographie study 
of the distribution of Polommum the rat J4 hours after mtravenous 
miyeetion Nnat. Res 1954, 253 

Herve, Ao and Govaerts, fitude de Ta distribution dans Poryanisme duo phos 
phate de chrome imjecte par vore intra veneuse Acta radtol 
(Stockh,), 1951, 3 

Lavdowsky, M Veber eme Chromsublimat Verbindung und ahre histolopasehe 
Anwendangy uuter anderem auch zur Restauration alter Objyekte. wiss 
Mikr , 1900, 17 


Odeblad. F Cont note the and techmique of quantitative auto 


wath Veta 1952, suppl 93 


Vileger, Ko and in Weitere Untersuchungen ueber die reticulo 
endothelale arance <p Path. Pharmak 1953, 278, 479 
W (on meohungen ueber die Kuptferschen Sternzellen 
ler Leber. Z Ges. Anat 
Histolopasche Untersuchungen ueber die Beziehungen zwischen retikulo 
endothelalens tem ound Histaminwirkuny Zo borseh, 1942 


Speicherung an der Leber Acta anat 


eve, and Simonyi, A Veoumutlation 


anor. atid tumour tissue Acta Morph. Acad Hung, 19 


3, 297 


] 
] 
Ix 
4) 
(Basel), 194% s11 
71 


BOOK REVIEWS 


Textbook oF Jolin Fulton, fed. Philadelphia, W. B. 
Saunders & Co., 1275 pp. $13.50. 


This 17th edition of what was originally Howell's textbook appears six 
years after its predecessor. Certain portions have been extensively modified 
and new chapters have been added, though the over-all length remains the 
same. The general outhne and approach are unchanged, and the primeipal 
changes only wall be considered here. Most sections have been brought 
carefully up to date . 

The reviewer missed the opening chapter of the older edition, a historical 
introduction by Dr. Fulton. The first seven chapters on neuronal mechanism 
have been shyhtly expanded, and considerable new material on electrical and 
metabohe interrelationships has been added. Later in the text is a fresh 
chapter on acetylcholine and energy transformation im nerve cells. Tt would 
seem that these might have been brought together 

The section on misele includes a welcome expansion of information on 
molecular mechanisms, 

The treatment of the central nervous systemiis notable for a new chapter 
onthe limbie system with an excellent and recent bibliography. Phe section 
on sensation is litthe changed except for a new chapter, “Pathophysiology 
of Pain,” and the inclusion of new expermnental data on electrocncepha 
lography 

The chapter on blood clotting, felt by the reviewer to have been a weak 
spot in the previous edition, has been well rewritten by a new author, Dr, 
Rosemary Biggs. Electrocardiography has been set off ina separate chap- 
ter and expanded to ielude data on body surface equipotentials. 

Respiratory regulation has been rewritten by Drs. Breckenridge and 
Hoff, on the basis of their own extensive investigations. Body fluids and 
the kidney have also received a new treatment under the editorship of Dr. 
Wilham Blake. 

The high standard of writing and editing is mamtamed throughout. Phe 
Inbhographies are longer and for the most part up to date, though the 
citations no donger melude the titles of papers. The format has undergone 
only minor changes. The index appeared adequate when searched for topics 
in the reviewer's particular imterests. 

MCNULTY, JR 


Tae os dine Leston or Man. By 
Georges Canetth, Foreword by Rene Dubos and Walsh MeDermott 
New York, Springer Publishing Co., Ine., 1955. 226 pp. $8.50. 


This small but scholarly volume is dedicated to the integration of histo- 
pathological and bacteriological knowledge of tuberculosis am oman. As as 
stated in the foreword, Dro Canettrs approach to the study of pathogenesis 
is refreshingly simple. The first chapter presents an excellent and readable 
review of the histopathology of tuberculosis. In the second chapter an at- 
tempt ais made to correlate the number of tubercle bach seen in tissue see 
tions with the vartous types of dustopathology. Ttoas shown that) certam 
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lesions tend to have relatively large numbers of tubercle bacilli present, 
Whereas others tend to have very tew. However, the variations im the 
number of bach found mi any one type of lestom as often so great that the 
average does not give a true pieture of the situation. [noone mstance, for 
example, a series of 19 lesions were studied im whieh the bacternil content 
varied trom O to 20.000 per hundred fields the average of S000 bacilr does 
hot convey any meaning. One would raise the question as to whether the 
fiyures presented im this chapter are statistically: significant 

Chapter 31s devoted to the of tuberculous lesions 
and a comprehensive discussion of the numerous factors which affeet this 
process. An attempt is made here to solve the problem of the vis 
ility of organisms which can be seen in tissue. Phe author uses the technique 
of counting organisiis seen mn a tissue section and comparing this number 
with the number of colomes found on culture of a stmular section. The 
vahdity of this approach as probably open toe some question since the per 
centage of positive growth depends largely on the cultural technique em 
ploved. To assume that every viable bacillus will produce a colony on eul 
ture would assume that our cultural techniques are LOO per cent pertect 
That this as far from true is attestéd to by the various reports im the litera 
ture Which show a wide variation in the percentage of positive cultures 
which various authors are able to produce. It has recently been shown by 
Gladys Hobby, for example, that the percentage of positive cultures: from 
Hissue specimens can be yreathy mereased by special cultural techmaques and 
longer periods of meubation 

Chapters 4 and 5 discuss, respectively, the tuberculous lesrons and am 
munity, and the relation of the tuberculous lesion to the therapy of tuber 
culosis. Both of these chapters make extremely interesting and mformative 
reading. Asis his method throughout the entire book, Dro Canetth observes 
the problems from many different angles, discusses numerous possibilities, 


and raises many questions. He closes with a note of warning that chemo 
therapy is unlikely ever to become the exclusive treatment of pulmonary 
tuberculosis, emphasizing: the fact that up to the present time. the mest 
suceesstul treatment has been a combination of chemotherapy and other 
factors of long established value, and pomting out that chemotherapy has as 
vet been of little value in the easeous leston 


This book as well worth reading in that at provides an excellent review of 
the hasie screnee of tuberculosis whale raring many and pro 
vocative questions. Tor the chincian at wall be sobermg anifluence and oa 
reminder that a modicum of therapeutic success has not solved all the pro 
blems an the field of tuberculosis 


NORMAN CRI 


QOUCTLINES of ENzyMe By | Nielands and Paul K 
Stumpf, New York, Jolin Wiley and Sons, 1955) x, 315 pp S650 
This book offers to the early student of biochemistry and research worker 


fields a guide to baste principles and currents im the field. of 
enzymology. written with clarity and direetness and alustrated wath 
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many formulae and figures. [ts many chapter subheadings give the book ats 
rather terse, outline torn, 

A discussion of methods of isolation, Characterization, and determunation 
purity ts followed SUCCESSIVE chapter dealing with reaction rates as a 
of substrate concentration, mlubitor action, temperature, and pil. 
a hermody nanan concepts are well developed Wh chapters on cneryeties and 
oxidation reduction, “The problem of the mechanism of enzyme action 
is presented chapters on enzyme-substrate compounds and enzyme 

Following these sections on the basic principles of enzyme chenustry, 
Which take up halt the book, the authors treat the chemistry of coenzymes 
and the classification of enzymes. An especially good treatment of respira- 
lory enzymes is given. The remamder of the book deals with metabolic 
pathways. Pisotar as the book i mtended tor students thoroughly grounded 
in biochemistry, at as likely that this section will come as unnecessary 
repetition ether as reading or in a course dealing with enzyme chemistry. 
However, an added chapter contributed by Roger Stamer on the problem 
of enzyme synthesis as miterpreted from induction experiments is a welcome 
addition to textbook literature in biochemistry. 

It nothing else, the more than 650 references to important articles and 
reviews make this book an excellent up-to-date survey of the hterature as 
well as a good introduction to the numerous polygraphs now available im 
enzymology. 

IRWIN A. ROSE 


Tur Hyporitysear Grown Hormone, Nature anp Actions. An In- 
ternational Symposimm sponsored by the Henry Ford Hospital and ledsel 
BB. ord Institute tor Medical Research, Detroit, Michigan and held at the 
Hospital, October 27, 28, 29, 1954. Richmond W. Smith, Jr, Oliver UH. 
Gaebler, and ©. No Long, beds. The Blakiston Division, MeGraw 
Book Company, Inc., 1955. xv, 576 pages; tables, fis, plates. 


This book contams the complete proceedings of a symposium on growth 
hormone held at atime when study of this pituutary principle holds the at 
tention of many. workers in the tield participated and described 
their most recent: physiological, biochemical, and plysiochenugal studies, 
This fine book is notable tor the comprehensiveness of its information and 
the many new ideas presented. “The discussions, vigorous but coherent, 
greatly enhance the value of the formal contributions. Because the studies 
on growth hormone have spread so wide, a summary of the contents may 
bring to the attention of those not specializing inthe field aspects that 
concern them 
eal properties. A partial chenueal structure is presented ; important biologi 
cal and physiochenneal ditherences are found am growth hormone from 
various specres. Tn Part the emphasis is on morphology, meluding 
growth hormone action on the glands of the digestive system, kidney, skele- 
ton, and connective tissue. The limitations of growth hormone, effects of 
OVvel dosaye, and relation to the actions of other hormones are discussed 


The first part of the symposium is devoted to bioassay and phy stechenn 
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Parts and TV deal with the actions of growth hormone in fat, nitrogen, 
and carbohydrate metabolism. The actions of panereatie and adrenal hor 
niones im these systems are related to and contrasted with those of growth 
hormone, resulting ina wide coverage of hormonal iftluences ou metabolism 
The work is at a level where the fundamental mechanisms of action can be 
discussed in terms of individual enzyme systems. These middle sections are 
omany ways the heart of the symposium. Wath a necessary scepticism, 
some speakers suggested that the purest growth hormone preparations 
nught contam more than one active principle, a problem tor future work to 
resolve. In Part Voare collected the papers, on the mitliuence of growth her 
mone on the mammary gland and the effects of all endocrine factors re 
viewed. “Po complete the symposium there are two papers coneermmy the 
administration of growth hormone to humans. The paucity of the chmieal 
information to date is disappomting, but the good evidence that growth 
hormone holds a central position in the regulation of many. body processes 
will surely inspire further work. The mtention of the sponsors of the sym 
posium was to advanee basic research; through the medium ot this sym 
postum report ther ams wall be well served 
Mo STACK Dt 


FourtH Rerorrt on Stress. By Hans Selye and Gunnar 
Heuser. Montreal, Acta 1954. 749 pp. 


lor the past five years, Selye has annually published an annotated biblio 
graphy on “stress,” including biological, experimental, chiieal, and theoreti 
cal papers. Since the stressing influences (ostressors” in the jargon of the 
culty) ielude almost all environmental, bacteriological, chemueal, and psy 
chiatric influences to which an organism may be exposed, and sinee adapta 
tion to the “stressor” may include endocrine, immunologic, vasomotor, om 
flammatory, and enzymatic changes, the only limut to the size of the bible 
graphy is the energy of the author. The Inbhograply proper is iimense, 
occupying pages, access to this miss iterature is provided by a 240 
page outhne in which the mterreactions of the stressors and stimuh wath the 
various targets are set forth. Interpretation of this outhne requires mastery 


of aoset of instructions and a yl 


ossary ot terms and abbreviations which 
occupies seven pages. bor the reader interested meetmp “stress in 


Selye’s terms, the combination of outhnes and bibliography represents a 
valuable tool 

Most of the remainder of the book is oceupied by a series 
Selve. These include a review of the development of the Concept, 
an introduction to expermiental design for the study of 
thoughts on an integrated system of medicme (the first thoughts were ont 
lined in the 1953 edition), philosophieal disenssions of homeostasis, endo 
erinoloyy, and the newly introduced “local adaptation syndrome’ 

Ten separate authors have also contributed articles, which vary in length 
from a one-page table by Prochner- Mortensen on the treatment of rheunia 
arthritis with cortisone to a 35 page monopraph oon Nutritional 
lendocrinological Tnterrelationships an the Pathovenesis of Pypertension 


and Athero cle Tosi the Jute Span” Stamler, and Pick The 
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essays represented the most stimulating part of the book to this reviewer. | 
was particularly interested in the papers by Simpson and on Aldo- 
sterone and the one by Harris and Fortier on the regulation of the release 
of ACTH. All of the essays are useful, but their contents have appeared im 
previous reviews elsewhere, often by the same authors, mdeed, Moore's 
paper on “Bodily changes in Surgical Convalescence’™ is merely a reprint 
ola paper which appeared in 1953 in Annals of Surgery, slightly moditied 
to bring it up to date, 

The Fourth Annual Report on Stress (AROS, 1954, in the Selve short 
hand) as, therefore, likely to appeal chiefly to those workers who have pat 
terned them thinking on Selye’s hypotheses. bor readers who prefer to 
work out their own medical cosmogeny the maim imterest of the book wall 
probably lie in the reviews it contains. 

PHILIP K. BON 


Roy Waldo Miner, led. Annals of the 
York Academy of Sciences, Vol. 59, Art. 5, pp. 664-1070, New York, 


larly this year a conference on leukocytic functions held at the New York 
Academy of Serence was dedicated to Dr. Hal Downey. Twenty sis papers 
were presented by a group of outstanding hematologists, and these have 
been bound together im a four-hundred-page manual. Phe entire collection 
of papers presents not only a very comprehensive review of leukocyte tune 
tion but also a considerable amount of current mevestigative data. Many 
well reproduced tables, charts, and photographs as well as an extensive 
Inbhography have been ineluded. The manual is of sufficient detail to be of 
interest, principally, to hematologists, but it should function as an excellent 
reference to those interested im any aspect of leukocyte normal or pathologic 
phy slolopy. 

STUART ©. FINCH 


Tur Conon: Irs Norman AND ABNORMAL PitystoLoGy AND THERAPY, 
Annals of the New York Academy of Sciences, Vol. 58, Art. 5, pp. 664- 
1070. New York, 1955. $4.50. 


Thus paper-bound volume is stated to be the “result of a conference” held 
at the New York Academy of Sciences in| May 1953. 11 contains twenty- 
three articles about the lower bowel which range from the effeets of early 
bowel tramimng on colome function to an earnest discussion of the merits of 
“caro and bile salts.” uneven repetition of much that the particnpants 
have published elsewhere makes one question the wisdom of the present-day 
trend of publishing the results of conferences. Such a conference would 
seem to be of more value for the private than for the written word: At any 
rate, there ds a massive amount of repetition from: article to article that 
should have been clininated, 


Several sections, however, are well worth reading : the one on the physi 
ology of the colon ais particularly noteworthy. The etiology of colonic dis- 
orders 1s discussed from many aspects, from the congenital to the psycho- 
logical A warning by Dr. Kempf seems particularly appropriate 
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in this regard, “You have this problem: What does the situation mean to 
the patient, not what does the situation mean to you? On this rock tounders 
many a carefully planned study related to fear, anger, security, and the 
other cliches of colome language 

A Jongish section on the effect of catharties summarizes much imfornia 
tionot which the reviewer was unaware, but leaves open the question of how 
often laxatives really are necessary. difficult to take seriously 
gyemious statistical study of laxatives that evaluates the average mumber ot 
bowel movements im terms of 7.865 movements per 1O days. 

The therapeutic section is highlighted by Dr. White's and Dr. Machella’s 
discussions of ulcerative colitis and by Dr. Ingletinger’s advice on consti 
pation. The general reader wall enjoy browsing through this book 


HOWARD Mo SPikG 


RESERPINE IN THE TREATMENT OF NEUROPSYCHIATRIC, NEUROLOGICAL, 
AND RELATED Roy Waldo Miner, Annals of the 
New York Academy of Sciences, Vol Ol, Art. pp D280. New York, 
1955. $3.50 


Out of the mystical folklore of Endia inte the medieme cabmets of psy 
chiatne wards throughout America comes Reserpine, the potent alkalord 
extracted by our enterprising drug industry trom the potent herb Rauwoltia 
serpentina, Accompanied by publeity that given to cortisone, Kan 
sey’s books, and the Salk vaceme, this drag is bem: promoted as the prob 
able answer to the problems of mental alness, crotchety old age, coheky in 
fancy, and diverse physiological disorders 

In order to assess the reports of the many investigators engaged in study 
ing this drug and others like at, symposia are held here and there from time 
to time. The studies, many of them sponsored by the drug houses, frequently 
are presented with remarkable unanimity of suceesstul findings and opti 
mustie conclusions 

Such a conference was held on April 15, 1955 by the New York Academy 
af Serences and the papers presented have been published in a 280) page 
paperback volume. Thirty studies are presented of which seven report on 
effects of reserpine on animals and humans. The re 
maining twenty three artieles are chmeal studies reporting: the effeets of re 
serpine on patients with various diseases and disorders 


The neuropharmacologieal papers are impressive mn ther design, therough 
ness, and findings. They demonstrate that reserpine by speerfic and general 
action on the central and autonome nervous systems facihitates cortical 
revulatory mechanisms and produces parasvimypathety predominance. Be 


haviorally this results an reduction in psvehomotor activity, so that. tran 


‘ 
without sleep ois produced Also, hivpotension and apparently 
reversible system ide-effeets ocenr, mcudine a Parkinson lhe syndrome 


The drug is of low tosremy. and seems to have great promise as a means of 
calming agitated, hyperactive, and hypertensive patients. [ts greatest useful 
ness so far has been m converting myht marish back wards im mental 
tals inte quiet and peacetul wards of dragged but tranquilzed patients 
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uncertain, however, whether or not even this usefulness is more for the 
needs of the staff and admumistrators of these wards than for the needs of the 
patients in them. The drug does not seem to affect ideation or basic psycho- 
pathological processes. 

The twenty-three clinical papers deal with the effect of reserpine on the 
clinical course of psychoses, neuroses, headache, narcotics withdrawal, 
brain trauma, epilepsy, and skin disorders. All report favorable results but 
controls are usually poor, follow-up frequently absent, and conclusions often 
unwarranted from the data. The enthusiastic reports of the curative effects 
of reserpine on patients with psyeluatric disorders are reminiscent of the 
unfulfilled claims made in the past for the efficacy of insulin coma, electro 
shock, lobotomy, hormone and carbon dioxide therapies. However, both the 


low toxicity and the calming effeet of the drug are confirmed by all the 
studies 


This publication is recommended as being informative for those readers 
who want to find out about reserpine, or who are interested in neuro 
pharmacology, or who are as yet unaware of the unscientific standards of 
chimeal research frequently reported inomodern psychiatry, particularly by 
those who advocate “pills Tor the mind.” 


LOUIS: -FIERMAN 


PRANSACTIONS OF THE CONFERENCE, May 
26-28, 1954. Harold A. Abramson, Ed. New York, Josiah Macy, Jr. 
Foundation, 1955, 210 pp. $4.25 


This pubheation is a presentation of the Transactions of the Tairst Con 
ference on Neuropharmacology held in. May 1954. The importance of this 
field is emphasized in the stimulating introductory statement of Ambassador 
William Borberg, delegate of Denmark to the Umited Nations, who discussed 
the significance of the study of the neurological and psychological effects 
of drugs in relation to the social setting. The participants then reviewed 
certain specialized aspects of the total field) The usual verbatim) accounts 
typical of the Josiah Macy Conference Senes were reported with all the 
benefits and shortcomings of this method of pubhieation. 

The first two papers may be considered basic in that they present first, 
considerations of the effeets of pharmacological agents on the over-all cireu 
lation and metabolism: of the brain by Seymour S. Kety, and second, the 
functional organization of the brain by Eernest A. Scharrer. Kety’s extensive 
material is concerned with the methods of determining the over-all cireula 
tion and metabolism, and the effects of many drugs, hormones, and other 
procedures such as ganghome block and inhalation of oxygen and carbon 
dioxide. The fruitful discussion provided a thorongh and valuable critique 
of the limitations of the methods with indications for further investigation 
A very complete reference list is appended in this section 

The maternal on functional organization of the Dram was partrentarts 
concerned with certam cytological aspects, especially the distribution of 
enzymes ). The hope was that the selective 
action of some drugs may be correlated with the localization of certain 
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enzymes. Also, the problems of local cireulation and capillary distribution 
were considered in relation to vulnerability of certam areas, Ammon’s 
horn. 

The remaining three papers presented material concerned directly wath 
pharmacological studies. These were: studies of the electrical activity of the 
brain in relation to anesthesia by Mary AOE. Brazier, the ascending reti 
cular system and anesthesia by Horace Wo Magoun, and observations on 
new central nerveus system convulsants by Carl ©. Pteitfer. The first two 
papers reviewed mainly the electrical aspects of the effects of anesthesia 
Brazier presented in detail the various elec trocnceephalograplic changes that 
occur under anesthesia especially with barbiturates, showed some of the dit 
ferences between surtace and depth recording, and the electrical resporises 
to sensory stimulation, especialy photie. Mayoun emphasized the ascending 
reticular formation in the brain stem concerned with the cleetrocneephalo 
graphic arousal reaction as the pathway involved aim peneral anesthesia 
rather than the classical somatic afferent SCTISOTY pathways 
route” to the cortex 4 regarded as usceptible to anesthetze agent 
because of its multisvnapue organization 

The report on new ONS convulsants by Prentfer ireluded a presentation 
of two interesting: new drugs One, acridone, fluorescent and ats distabu 
the nervous svstem may be studied after Lhe other, 
one of a group ot convulsant livdrazides has a well-defined action, bemy 
convulsant by virtue of a pyridoxine deticaeney. hoped that 


further strut drugs might develop information concernme the 


| 
metabohe basis of neuronal excitability. In the diseussion of this material 
there was brief reference to the effects of hormones on central nervon 


tem funetion and the psvchological etteets of Iwsergac acid or ESD) 25) 


should be noted that table 1615 presented quite out of place between pave 
| | | | 


SO and belonging rather between pages and 183 
This conference, therefore, primarily considered certain introductory, 


effects, the anesthetic and the convulsant. Phis field is becoming ineres invly 
wider and more significant, and atas hoped that in further conferences other 
problems be considered, especially those concerning anthconvulsant 

drugs involved neuromuscular transmission, drugs affeeting the autononne 
nervons svstem, and finally the drugs and other substanees 
mones which produce definite 


basic aspects inthe field of nenuropharmacology and only two speel 
| | 


as 

psvechologieal effeets such as the adrenal 
roids, mescalin, the substance chlorpromazine 
This present volume is recommended as an introduetion and aitial critique 
and hoped that the future conferences wall uphold this first standard 
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Lauffer, New Yor 313 pp $7.00 


ane 


For a single reviewer to attempt a eritical evaluation of all of the paper 
this volume wonld indeed he gore for each written by 


expert who thoroughly wath hi A 


that the 
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— - ommiscient, however, a critical review in order to be fair to each 
contributor would have to be unduly long. Thus a listing of the authors and 
their subjects should: suffice to indicate the great value of this collection, 
especially when itis considered in conjunction with that of the first volume : 
Inheritance of resistance to viral diseases in plants, Francis O. Holmes ; 
Inhubitors and plant viruses, ff. C. Bawden, Incomplete forms of influenza 
virus, Preben von Magnus; Characteristics of viral development in isolated 
tissues, W. Wilbur Ackermann and Thomas Francis, Jr.; The action of 
ionizing radiation on viruses, ernest Pollard: The chemical constitution of 
viruses, ©. A. Knight; [electron microscopy of viruses, Robley ©. Williams ; 
The hydration of viruses, Max A. Lauffer and Irwin J. Bendet. 

Vhere is no doubt that the aim of the editors, Kenneth M. Smith and 
Max Lauffer, “that, as the volumes accumulate, the reviews appearing in 
Advances will provide the individual scholar with the material he needs to 
synthesize his own view of virology as a whole’ is being brought. to 
fruition by the excellence of the material presented in Volume [1. 
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